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DoscriptkMi 
Technical Raid 

The present application relates to zwitterionic polymers having day-soil removal/anti-redeposition 
properties when used in detergent compositions. 

A particularly important property of a detergent composition is its ability to remove particulate type 
soils from a variety of fabrics during laundering. Perhaps the most important particulate soils are the clay- 
type soils. Clay soil particles generally comprise negatively charged layers of aluminosilicates and 
positively charged cations (e.g. calcium) which are positioned between and hold together the negatively 
charged fayers. 

A variety of models can be proposed for compounds which would have day soil removal properties. 
One model requires that the compound have two distinct characteristics. The first is the ability of the 
compound to adsorb onto the negatively charged layers of the day particle. The second is the ability of the 
compound, once adsorbed, to push apart (swell) the negatively charged layers so that the day partide 
loses its cohesive force and can be removed in the wash water. 

One class of day-soil removal compounds which appears to work according to this model are the 
polyethoxy zwitterionic surfactants disclosed in U.S. Patent 4,301,044 to Wentier et al., issued November 
17, 1981. Representative of such compounds are those having the formula: 



wherein Is a C14— Cjo alkyt group, x is 1 or an integer of from 3 to 5, and y is from 6 to 12. See also U.S. 
Patent 3,929,678 to Laughlin et al., issued December 30, 1975 (detergent composition containing 
polyethoxy zwitterionic surfactant plus other detergent surfactants); U.S. Patent 3325,262 to Laughlin et 
ai., issued December 9, 1975 (detergent composition containing polyethoxy zwitterionic surfactants with 
detergent builders); U.S. Patent 4,157,277 to Gosselink et al., issued June 26, 1979 (C« polyoxyalkytene 
zwitterionic surfactants useful in detergent compositions); U.S. Patent 4,165,334 to Gosselink et al., issued 
August 21, 1979 (sulfbnium-type polyethoxy zwitterionic surfoctants). 

These polyethoxy zwitterionic surfactants are generally compatible with otiier detergent surfiactanta 
such as the nonionic, zwitterionic and ampholytic types. However, as suggested in the Wentier et al. patent, 
most anionic surfactants interfere with the particulate soil removal performance of these compounds; 
anionic soils such as fatty adds likewise interfere. Because anionic detergent surfactants form the most 
important class of such materials for use in detergent compositions* the lack of compatibility between 
these^ polyethoxy zwitterionic surfactants and anionic surfactants poses a significant handicap where 
particulate (clay) soil removal is desired. 

In addition to day soil removal, one of the other properties mentioned in the Laughlin et al. patents 
with regard to these polyethoxy zwitterionic surfactants is the ability to keep the removed soil in 
suspension during the laundering cyde. Soil which is removed from the fabric and suspended in the wash 
water can redeposit onto the surface of the fabric This redeposited soil causes a dulling or "graying" effect 
which is espedally noticeable on white fabrics. Because soil is normally hydrophobic, this graying effect is 
a particulariy Important problem for those fabrics made in total or in part from hydrophobic fibers, e.g. 
polyester. 

To minimize this problem, anti-redeposition or whiteness maintenance agents can be included in the 
detergent composition. Besides the previously mentioned polyethoxy zwitterionic surfactants, there are a 
variety of oth«' compounds which can be used as anti-redeposition agents. One class of agents are the 
watBr-solut)ie copolymers of acr/lic or methacrylic acid with acrylic or methacrylic acid-ethylene oxide 
condenaetos (fisdosed in U.S. Patent 3,719,647 to Hardy et al., issued March 6, 1973. Another dass of anti- 
redeposMon agents are the celluloae and carboxymethylceltulose derivatives disdosed in U.S. Patent 
3,597,416 to Diehl, issued August 3, 1971 (ionic combination of dodecyltrimethyl phosphonium chloride 
and sodium cartioxymethylcellulose), and U.S. Patent 3,523,088 to Dean et al., issued August 4, 1970 
(combination of alkali metal carboxymethylcellulose and hydroxypropylcellulose). A mixture of 
compounds has also been used to provide not only anti-redeposition, but also day soil removal properties. 
See U.S. Patent 4,228,044 to Cambre, issued October 14, 1980, which disdoses detergent compositions 
having anti-redeposition and clay soil removal properties which can comprise a nonionic aikyi polyethoxy 
surfactant a polyethoxy alkyi quaternary cationic surfactant and a fatty amide surfactant 

These anti-redeposition agents do have a number of significant handicaps. While effective to keep soil 
suspended, these compounds may lack additional day soil removal properties. Moreover, as disclosed in 
the Diehl and Dean et al. patents, mixtures of compounds can be required to achieve the anti-redeposition 
benefit. To the extent that there are combined anti-redepositiorVday soil removal benefits as disclosed in 
the Cambre patent mixtures of compounds ar also required. 

It is therefore an object of the present invention to provide compounds useful in detergent 
compositions which provid particulate soil, eepedally day soil, r moval benefits. 
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It is a further object of th present invention to provide compounds useful in detergent compositions 
which provid day soil rem val benefits and are ani nic detergent surfactant compatible. 

It is yet another object of the present invention to provide compounds useful in detergent 
compositions having anti-redeposition properties. 

It is yet a further object of the present invention to provide compounds useful in detergent 
compositions which combine both clay soil removal and anti-redeposftion properties. 

These and further objects of the present invention are hereinafter disclosed. 
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Background Art 

U.S. Patent 3,671,305 to Brown et al. issued June 20, 1972, discloses zwitterionic monomers which 
form polymers used to treat films, sheets, and filamentar/ materials so as to give them a durable, 
hydrophilic, anti-static, anti-soiling, soil releasing finish. These monomers have the formula: 



0 

II 

HjC • C(R»)-C-Z-A-(0-A)„.N*-A*.R-O' 



20 r2 

wherein n Is 0 to 10; R° is hydrogen or methyl; Z is oxygen or — NH— ; A can be a C^— alkyiene group 
(e.g. ethytene) when n is 1 — 10; R' and R' can be C, — C4 alkyi; A' Is C, — C4 alkyiene; and R can be SO,. 
U.S. Patent 3,671,502 to Samour et at. issued June 20, 1972, discloses co-polymers useful as binders in 
28 the production of non-wovens. These copolymers consist essentially of from about 5 to about 90% of a 
monomer having the formula: 



30 HgC • C - CA-R2-N*-(CH2)nj-X 



1. 



wherein R, is hydrogen or methyl; A is oxygen or — NH — ; Rj is ethylene, propylene, 2-hydroxypropylene 
or 2*acetoxypropylene; Rs and R4 are alkyI; n^ is 1 to 4; and X~ is SO9 — or COr*; and from about 10 to 
about 95% by weight of a hydroxyacryiate such as a polyglyc^i acrylate/methacrylate having the 
formula: 

R' 0 



. 1 . Lo- 



HjC » C - C-0-(CH2-CH.{CH2)n2-0-)n3H 



wherein R' is hydrogen or methyl; R" is hydrogen, methyl or hydroxy; n, is 0 when R" is hydrogen or 
methyl (e.g. an ethylene group); and n, is 2 to 4. 

U.S. Patent 3,838,057 to Barnes et al. issued September 24, 1974, discloses toilet bars containing 
ethoxylated quaternary ammonium compounds, including ethoxylated, quatemized polyethylenei mines 
(PEle) taught to be useful in the detergent, textile, and polymer industries, as anti-static and softening 
. These ethoxylated quatemized PEls have the formula: 

h 



H( I * CHg CH2.)^HnX" 
(EO), 



'X 



wherein R, is a compatible queternar/ nitrogen substltuent; n is at least 2; x Is from 3 to 40; and X- is a 
compatible anion. Preferred compounds are those where Ri is a Cr-Caa alkyI group or the group: 

R'COO(EO)y-CH,CH0HCH«— 

where R' is a Cr-C« alkyl group and y is from 3 to 40. See also U.S. Pat nt 4,1 79,382 to RudWn et a» ;'ssued 
55 December 18, 1979; U.S. Pat nt 4,152,272 to Young, issued May 1, 1979; and European Application 2,085 to 
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Rudkin et al., pubHshed May 30, 1979, which disclose ethoxylated quatemized polyamines having Cio to Ca4 
allcyl or alkanyl groups attached to on of the nitrogen atoms useful as fabric softeners* 

U.S. Patent 3,531,417 to Morehous Issued September 29, 1970, discloses polysiloxanes having sulfo- 
nated polyoxyalkyfene groups useful as wetting agents, emulsifiers and detergents. These siloxanes can be 
used in aqueous solutions at up to 20% by weight and usually at 0.01 to 1% by weight. These siloxanes 
contain 1 to 100 mole % of units having the formula: 



W 03SCa"2a(V2bO)c(CH2)xCHCH2S103,y 



wherein m is a cation (e.g. sodium); R can be hydrogen; R' can be methyl; a can be 3; b can be 2 or 3; c is 1 
to 100; X Is 0 or 1; y can be 1; and d is 1 to 4. Example 1 disdoses one such slloxane having the formula: 

MeaSIO(MeaSiO)2o[Na03SC3HeO(C3H«0),4 

(C2H40)i»C3HeSilVleO]3^iMe3 

which was used as a detergent for soiled cotton (1% aqueous solution). See also U.S. Patent 3,531307 to 
Morehouse issued September 29, 1970 (polysiloxanes having sulfonated or sulfated polyoxyalkylene 
groups useful as detergents); U.S. Patent 3,513,183 to Morehouse issued May 19, 1970 (polysiloxanes 
having sul^ted polyoxyalkylene groups useful as detergents); U.S. Patent 3397,580 to Morehouse issued 
December 14, 1976 (polysiloxanes having sulfated polyoxyalkylene groups useful as detergents). 

U.S. Patent 3375,202 to Steckler issued April 1, 1975, discloses monomers useful in the preparation of 
CO- or ter-polymerle fflms and fibers, and especially to build in anti-static properties. These monomers have 
the formula: 

^1 



wherein R can be vinyl or allyl; Ri is either hydrogen; methyl or ethyl; m is 1—10; n is either 0 or a number 
35 from 1 to 100; and M is either ammonium or an alkali metal. Example 1 1 discloses a co-polymer of an allyl 
polyettioxy sulfate (n equal to about 5) with vinyiacetate. U.S. Patent 3,839,393 to Steckler issued October 1, 
1974, discloses a similar monomer having the fbrmule: 

h 



CHj • C.C00.{CH2-CH.0.)^S03M 



wherein R is either hydrogen or methyl; Ri is either hydrogen or en alkyi of from 1—22 carbon atoms; n is 1 
to 3 when Ri Is either hydrogen or an alkyI of 1 — 2 carbon atoms and M is either ammonium or an alkali 
metal. Example 8 discloses a polymer formed t>etween one such monomer and styrene, N-butyl acrylate 
and methacfylic add. 

U.S- Patent 3301,783 to Dickson, et al., issued January 31, 1967, discloses oxyalkylated, acylated, 
alkyfatad, cart>ony1ated and olefinated derivatives of polyalkyleneimines, in particular polyethylenelmines 
(PEIs). For the oxyalkylated derivatives, the alkylene oxide (e.g. ethylene oxide) is reacted with the 
polyalkyleneimine in a mole ratio of from 1:1 to 1000:1, and preferably in a ratio of from 1:1 to 200:1. 
Among the ethoxylated PEIs disclosed are Examples 1— O7 and 1—0, formed by condensing 105 and 200 
moles, respecthfshr* of ethylene oxide with a 900 M.W. PEL The degree of ethoxylation calculates out to 
about 43 and about 8 ethoxy groups per reactive site, respectively. See also Examples 27—0, and 27— 0^ 
which disclose etiioxylated polypropyleneimines (M.W. 500) which have about 4 and about 8 ethoxy units 
per reactive site, respectively. Amongst the numerous disclosed uses of these polyalkyleneimine 
derivatives is a teaching that they are useful as detergents, softening agents, and anti-static agents. 
Preferred uses disclosed by ttiis patent are as chelating agents, lubricating oil additives, emulsifying 
agents, and cutting oils. 

so U.S. Patent 2,792371 to Dickson, issued May 14, 1957, teaches a process for breaking petroleum 
emulsions with oxyalkylated tetraethyfene pentaamines (TEPA). Etiioxylated TEPAs spectfically disclosed 
include those having about 5 (Example 3aa), about 7 (Example 4aa), about 8.5 (Example 5a) and about 15.5 
(Example Be) ethoxy units per reactive site. Similariy, U.S. pat nt 2,792,370 to Dickson issued May 14, 1957, 
teaches a pr cess for breaking petrol um emulsions with oxyalkylated triethyl ne tetramines (TETAs) 

65 including th se having about 5.5 (Exempt 3aa), ab ut 7.5 (Example 4aa), about 9 (Example 5e) and ab ut 
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16.5 (Example Be) ethoxy units per reactive site. See also U.S. pstent 2,792^72 to Dickson, issued May 14, 
1957, (oxyalkytated higher PEAs used to break petroleum mulsi ns); U.S. pat nt 2,792,369 to Dickson, 
issued May 14, 1957 (oxyalkylated diethylene tnamines used to break petroleum emulsions). 

U.S. Patent 4,171,278 to Andree et al., issued October 16, 1979, discloses cold water detergent 
compositions containing a detergent surfactant (e.g. anionic) and a hydroxyalkyi amine in a weight ratio of 
100:1 to 1:1. The amine can have the formula: 



-CH-R, 



0(CH2-CH0)j|jH 



A— N 




20 



wherein Ri is C^-^e alkyi; R2 is H or Ci— €,« alkyi; + Ra have 6—20 carbon atoms; R4 is H or methyl; m, 
n, and o, are each 0 to 3 and A Is bridging group such as 



28 



30 




wherein Rs Is H or methyl; x is 2 to 6; y is 1 to 3; and p is 0 to 3; the sum of m to p being 1 to* 5.5, and 
preferably 1 to 2. See also Gemnan Patent Document 2,165,900 to Henkel, published July 5, 1973, which 
discloses a washing agent for graying prevention formed by the reaction product of a PEI with an alkylglyct- . 
^ dylether and ethylene oxide (2-hydroxyethyl moiety at each reacth/e site when ethoxylated). 



Disclosure of the Invention 

The present invention relates to zwitterionic polymers having clay soil removal/antl-redepositlon 
properties. These, polymers comprise a polymer backt>one, at least 2 M groups and at least one L— X group, 

49 wherein M is a cationic group attached to or integral with the backbone and contains an N+ positively 
charged center; X Is an anionic group or a mixture of anionic and nonioriic groups; and L is a hydrophlllc 
chain connecting groups M and X or connecting X to the backbone. L also contains the polyoxyalkylene 
moiety — ((R'0)in(CH2CH20)n]— ^ wherein R' is <V^4 alkylene or hydroxyalkytene, m and n are numbers 
such that the moiety — (CHaCHaO)n — comprises at least 50% by weight of said polyoxyalkylene moiety, and 

^ n is at least 3. 

The present invention further relates to detergent compositions which comprise from 0.05 to 95% by 
weight of these zwitterionic polymers or mixtures thereof. These detergent compositions further comprise 
from 1 to 75% by weight of a nonionic, anionic, amphotytic, zwitterionic or cationic detergent surfactant, or 
mbcture thereof. In addition to these detergent surfactants, the detergent compositions can optionally 

so comprise from 0 to 80% by weight of a detergent builder. 

The zwitterionic polymers of the present invention provide clay soil removal tjenefits while being 
anionic detergent surfactant compatible. It is believeid that the positively charged cationic groups cause 
adsorption of the polymer onto the negatively charged layers of the day particle. It is also believed that the 
hydrophlllc ethoxy units attached to the polymer backbone swell the clay particle so that it loses its 

ss cohesive character and is swept away in the wash water. It is further believed that the negatively charged 
anionic groups attached to the hydrophilic chain aid in forcing apart the negatively charged layers of the 
clay particle. 

The anti-redeposition benefits provided by these zwitterionic polymers are also believed to be due to 
the positively charged cationic groups which cause it to be adsorbed onto soil suspended In the wssh 

00 water. As more and more of these polymers adsorb onto the suspended soli, it becomes encased within a 
hydrophilic layer provided by the attached ethoxy units. As such, the hydrophilically encased soil is 
prevented fr m redepositing n fabrics, in particular hydrophobic fabrics such as polyest r, during the 
Isundering cycl . Moreover, the negatively charged anionic groups are believed to aid in this process by 
ke ping the encased soils from agglomerating into larger masses which could be trapped by the washed 

88 fabric. 
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Zwitterionic Polym rs 

The water-soluble zwitterionic polymers of the present invention comprise a polymer backbone, and at 
least 2 M groups and at least one L— X group, wherein M is a cationic group attached to or integral with the 
backbone; X is an anionic group or a mixture of anionic or nonionic groups; and L is a hydrophilic chain 
connecting groups M and X or connecting X to the polymer backbone. 

As used herein, the term "polymer backbone" refers to the polymeric moiety to which groups M and 
L— X are attached to or integral with. Included within this term are oligomer backbones (2 to 4 units), and 
true polymer backbones (5 or more units). 

As used herein, the term "attached to" means that the group is pendent from the polymer backbone, as 
represented by the following general structures A and B: 

i 

L 
I 

X 

As used herein, the term "Integral with" means that the group forms part of the polymer backbone 
examples of which are represented by the following general structures C and D: ' 

M 

t 

k c 



Any polymer backbone can be used as long as the zwitterionic polynrter formed Is water-soluble and 
has clay soil removal/anti-redeposrtion properties. Suitable polymer backbones can be derived from the 
polyurethanes, the polyesters, the polyethers, the polyamldes, the polyimides, the polyacrylates, the poly- 
acrylamldes, the polyvinylethers, the polyethylenes, the polypropylenes and like polyalkylenes, the poly- 
styrenes and like polyalkar/lenes, the polyalkyleneamines, the polyalkyleneimines, the polyvinylamines, 
the polyallylamines, the polydiallylamines, the polyvinylpyridlnes, the polyaminotriazoles, polyvinyl 
alcohol, the aminopotyureylenes, and mbctures thereof. 

M can be any compatible cationic group which comprises an N* (quaternary), positively charged 
center. The quaternary positively charged centers can be represented by the following general structures E 
and F: 




F 



Particuiariy preferred M groups are those containing a quatemary center represented by general structure 
E. The cationic group M is also preferably positioned dose to or integral with the polymer backbone. 

X can be any compatible anionic group, or a mbcture of anionic and nonionic groups. Suitable anionic 
groups include SO,-, OSO,", and CO,-. Particularly preferred anionic groups-are SO," or OSO,". Suitable 
nonionic groups include hydrogen (H), Ci— C* alkyl or hydroxyalkyi ester or etiier groups, or mbctures 
thereof. The particuiariy preferred nonionic groups are H and methyl ether. A mixture of from 1 to 100% 
anionic groups and from 0 to 99% nonionic groups is suitable. A mixture of from 50 to 1 00% anionic groups 
and from 0 to 60% nonionic groups is typical. 

The zwitterionic polymers of the present invention normally have a ratio of cationic groups M to 
anionic groups X of 1:1. However, by varying the amount of anionic X groups in the polymer, or by 
appropriate copolymerization of cationic, anionic (i.e. containing the group L— X), or mbced cationic/anionic 
monomers, the ratio of cationic groups M to anionic groups X can be varied. The ratio of groupa M to 
anionic groups X can usually range from 1:2 to 100:1. In preferred zwitterionic polymers, the ratio is from 
1:1 to 50:1. The polymers formed from such copolymerization are typically random, i.e. the cationic, 
anionic, or mixed cationic/anionic monomers copolymerize in a nonrepeating sequence. 

The units which contain groups M and groups L— X can comprise 100% of the zwitterionic polymers of 
the present invention. However, inclusion of other units (preferably nonionic) In the polymers is also 
permissible. Examples of other units include acrylamldes, vinylethers, and those containing unquaternized 
tertiary amine groups (M^) containing an N center. These other units can comprise from 0 to 90% of the 
polymer (from 10 to 100% of the polymer being units containing groups M and L— X, including M^— L— X 
groups). Usually, tiiese other units comprise from 0 to 50% of the polymer (from 50 to 100% of the polymer 
being units containing groups M and L—- X). 

The number of groups M and L— X usually ranges from 2 to 200 each. Typically, the number of groups 
M and L— X are each fr m 3 to 100, Preferably, th number f groups M and L— X are each from 3 to 40. 

Other than moi tiee for connecting groups M and X, or for attachment to the p lymer backbone. 
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hydrophilic chain L usually c nsists entfr ly f the poly xyalkyl n m t ty — [(R'0)n,(CH3CHaO)„]— . The 
moieties ^R'OU— and — (CH2CHaO)„— of the polyoxyalkylene moiety can be mixed tog ther, or 
preferably form bloclcs of — <R'0)„— - and — iCHJM^O)^ moieties. R' is preferably CJ^ (propylene); m is 
preferably from 0 to 5, and most preferably 0, i.e. the polyoxyalkylene moiety consists entirely of the moiety 
— (CHsCHsOln— . The moiety --{CHaCHxO).— preferably comprises at least 85% by weight of the 
polyoxyalkylene moiety, and most prefersbly 100% by weight (m is 0). For the moiety — (CHaCHaOn", n is 
usually from 3 to 100. Preferably, n is from 12 to 42. 

A plurality (2 or more) of moieties — L— X can also be hooked together and attached to group M or to 
the polymer backbone, examples of which are represented by the following general structures G and H: 



L XX 
I 



Structures such as G and H can be formed, for example, by reacting giyctdol with group M or with the 
polymer backbone, and then sthoxyfating the subsequently formed hydroxy groups. 

^ The level at which the zwhterionic jxilymeris) can be present in the detergent compositions of the 
present invention can vary widely depending upon the polymer used, the type of detergent formulation 
(liquid, granular), and the benefits desired. These compositions can be used as laundry detergents, laundry 
additives, and laundry pretreatments. Generally, these polymers can be included In an amount of from 0.05 
to 95% by weight of the composition, with the usual range being from 0.1 to 10% by weight for laundry 

^ detergents. Preferred detergent compositions comprise from 0.5 to 5% by weight of the polymer of the 
present invention. For these preferred compositions, the polymer is typically present at from 1 to 3% by 
weight. The polymer is normally present at a level that provides from 2 ppm to 200 ppm, preferably from 1 0 
ppm to 100 ppm, of the polymer in the wash solution at recommended U.S. usage levels, and normally 
from 30 ppm to 1000 ppm, preferably from 50 ppm to 500 ppm for European usage levels. 

^ Representative classes of zwitterionic polymers of the present invention are as follows: 

A. Polyurethan^ Polyester, Poiyethen Polyamide 

One dass of suitable zwfttarionic polymers are derived from polyurethanes, polyesters, polyethers or 
polyamides. These polymers comprise units selected from those having formulas t, II and III: 



(R^),^-C(C3HgO)^(CH2CH20)„]-(R^)p-X 



-^{aI .r1 - a1),.r2 



n 



» r R^ 



-^(A^ . r1 . P.\ r2 . r3-^ 



III 

5\ r/r u n\ /ru rw n\ l^fO^I 



{R^)^-C(C3HgO)^{CH2CH20)„]-(R=')p-X 



0 0 0 0 

wherein A^ is -nH-, -CN-, -1:0-, -OC- or -C- 

60 I f 

R R 



R Is H or C,— C4 alkyi or hydroxyalkyl; is (V-C,, alkylen , hydroxyalkylen , alkenylon , cycloalkyleno. 
arylene or alkar/lene, or a Ct— C, xyalkyl ne moiety having from 2 to 20 xyalkylene units provided no 
0—0 or N— O bonds are formed with A'; when x is 1, R* is — R*— xcept wh n AMs 
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0 



5 or is — (OR*)y— or —OR*— provided that no 0—0 or N— O bonds are formed with A\ and R* is — R*— , 
except when is 

O 

or is — <R*0)— y or — R*0 — provided that no O — O or O— N bonds are formed with when x is 0, R* is 

-(OR®) -OR^-. -cor5-. -ocrS.. .ocor5, -ncrS 

's ^ 0 0 0 - 



-NCOR^., -CNR^-, or -OCNR*-, and R-* is -R'-; 
Ul III I 

20 RO OR R 

R* is C— C4 alkyl or hydroxyalkyi* -^R^),— R*, or the moiety —(R')ii— {(CjHaO^iCHaCHaO) J— {R«)p—X; R« 
is C,— allcyiene, hydroxyalkyfene. alkenyiene, arytene, or alkarylene; each R* is Ct — C4 alkyi or 
hydroxyalkyl, — <R*0),— R*, or two R* together form the moiety — <CHa)r^A^CHa),— , wherein A* is— O— 
25 or — CH«— ; R^ is H or R^; R* is C^— Cs alkylene or hydroxyalicylene; R* is H, 



35 



— CR, 

II 

O 

— R, or a mbcture thereof; X Is SOs^ OSOs* or COg'; k fs 0 or 1 ; m fs from 0 to 5; n is at least 3; m and n are 
numbers such thst the moiety — (CH,CHaO).— comprises at least 85% by weight of the moiety 
— ((C3HeOU(CH,CHsO)n]— ; p Is 1» or 0 only when X is S0»*; q is from 1 to 100; r is 1 or 2, s Is 1 or 2, and 
r + s is 3 or 4; y is from 2 to 20; the number of u, v and w is such that there ars at least 2 N+ centers and at 
least 2 X groups. 

In the above formulas, A^ is preferably 



so 



A* Is preferably— O—; x is preferably 1; and R is preferably H. R' can be linear 

(e.g. -CHgCHg-, -CHg-CHj-CHj-, -CHg-CT-) or 

branched (e.g. -CHj-^H-. -CH^-CH-) 



alkylene, hydroxyalkylene, alkenylene, cycloalkytene, alkarylene or oxyalkylene; when R^ ts a Cy-C, 
55 oxyalkylene moiety, the numl>er of oxyalkylene units is preferably from 2 to 12; R' is preferably 0^—0^ 
alkylene or phenylene, and most preferably Cj— alkylene (e.g., ethylene, propylene, hexamethylene). R* 
is preferably— <0R*),— or— OR'—; R» is preferably— (R*0),— or— R«0—; R*and R« are preferably methyl 
or — <R«0),— «, and most preferably methyl. Uke R\ R* can be linear or branched, and is preferably C,— C, 
alkylene; R' is preferably H or C,— ^ alkyt; R« is preferably ethylene; X Is preferably SO,' or OSOj"; k is 
60 preferably 0; m is preferably 0; p is preferably 1 ; q is preferably from 2 to 40; r and s are each preferably 2; y 
is preferably from 2 to 12. 

In the above formulas, n is preferably at least 6 when the number of N+ centers and X groups is 2 or 3; 
n (8 most preferably at I est 12, with a typical range of from 12 to 42 for ail ranges of u + v + w. For 
hom polymers (v and w are 0), u is preferably from 3 to 40, and is most preferably from 3 to 20. For random 
£5 copolymers (u is at least 1 r preferably 0), v and w are ach preferably from 3 to 40. 
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B. PoiyBcrytate, Poiyacryiamida, Polyvinylethar 

Another class of suitabl zwitterionic polymers are derived fr m polyacrylates, potyacrylamides, 
polyvinyleth rs. These p tym rs comprtse units selected from those having formulas IV, V and VI. 



10 



IV 



20 



(R3)2.i!j (ft^),,-[(C3HgO)„(CH2CH20)„].(R2)p.X 



VI 



28 

wherein is 



0 0 0 0 0 0 
tt II IMI 0 M 
-0-. -sc.. -NCO-. -CNC-. -CN-. -OCN- 



k k t 

-oIg.. -lo-. or -NCN.; 



ft R 

R IS H or C,— C4 alkyl or hydroxyalkyi; is substituted Cy—Cia alkylene, hydroxyallcylene, alkenytene, 
arylene or alkar/lene, or substituted (V-Ca oxyalkytene; each R* is C|— alkylene, hydroxyalkylene, 
« alkenytene, arylene or alkarylene; each R* is C,— C4 alkyl or hydroxyalkyi, — <R*0),— fl*, *e moiety 
— <R*)if-[(C3HeO)„,— (CHaCHaO)„l— (R*)^— X, or two R* together form the moiety — <CH2)r-A*--{CHa),— , 
wherein A* is — O— or — CHr— ; each R* is Ci— C4 alkyl or hydroxyalkyU — <R'Olq— R*. or two R* together 
form the moiety — (CHa),— A*— <CHa),— ; R" is Ca—C, alkylene or hydroxyalkylene; R* is H, 

46 — CR, 

II 

0 

— R, or a mbcture thereof; X is SOj", OSO," or COj"; j is 1 or 0; k is 1 or 0; m is from 0 to 5; n is at least 3; m 
» arHl n are numbers such that the moiety — {CHaCHaOn— comprises at least 85% by weight of the moiety 
— {(CtH<OL(CHaCHaO>„l— ; p is 1 , or 0 only when X Is SO," or H; q is from 1 to 100; r is 1 or 2, s is 1 or 2 and 
r -f s is 3 or 4; the numt>er of u, v and w are such that there are at least 2 N+ certters and at least 2 X groups. 
In the above formulas, A^ is preferably 



56 



-V. i 

A* is preferably — O— ; R is preferably H. R^ can be linear (e.g, 



^ . ;0- or -0-; 
R 
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-CHj-CH-. -CHg-CH-CHg-. -CH^-) or branched {e.g. - CH^-C-'! 



CH3 



^3 C$) 



I 



CH 



-CHgCH-, -CH^C-, -CHgC.) 
?2 C2) ?H2 



hydroxyalkyiene, alkenylene, alkarylene, or oxyallcylene; is preferablY substituted 
Ca-C, alkylene or substituted C^-C, oxyalkytene, and most preferably -CHaCH—< suostituted 



' or 




Each R 18 preferably Cj— C, alkylene; each R» and R* era preferably methyl or — <R»OL— H and most 
preferably methyl; — R«— is preferably ethylene; X is preferably SO,' or OSO,'; j is preferably V k is 
preferably 0; m is preferably 0; p is preferably 1 ; q is preferably from 2 to 40; r and s are each preferably 2 
In the above formulas, n, u, v and w can be varied according to the n, u, v and w for the polyursthane/ 

C Pofya/ky/eneam/net, Pofya/ky/effBi'm/ne 

Another class of suitable zwitterionie polymers are derived from polyalkyleneamines, 
polyalkyleneimmes. These polymers comprise units selected from those having formulae VII, VIII and IX: 



{M)^-C(C3HgO)„(CH2CH20)„]-(R^)p-X 



VIII 



IX 



wherein R« !« Qr-C,, aOyiam, hydroxyalkylene, alkenylene, cycloalkylene, aiytene or alkarylene, or 
a oxyalkylafw moraty having from 2 to 20 oxyalicylene units provided that no O-N bonds are 

w'Si?lrfc!l?2wSrH^.&^ v'^o"'. -(R^)),-fi-. or the moiety 

-{R )»-[(C,H^|„(CH^jO)^R»)j-X; each R» is C-C,, atkyiene, hydroxyaikyiane, alkanylene. aryiene 
or alkarylene; R* is Cr-C, alicyiene or hydroxyalkyiene; R« la H, o.«yiene 



— CR, 
I 

O 

-^or mbttire thereof, wherein R is C,— alkyi or hydroxyalkyi; M' is an N+ or N center; X is SO," 
2r\j^?^' '^f"]^^ thereof with H; d is 1 when M' is N+ and is 0 when M' is N; a is 2 when M' la 
Zl,^ .JiH^J^ 1 0; is from 0 to 5; n is at least 3; m and n are numbere such that the 

"™?|*y-^CHrfH,0),— comprises at least 86% by weight of the moiety —{(C,H,OL(CH,CH,0) J— d is 1 
or 0 only when X is SO," or H; q is from 1 to 1 00; the number of x, y and a is such that there are at least 2 M ' 
groups, at least 2 N+ cemers and at least 2 X groups. 

In the above formulae, A is preferably — O— ; R' can be varied like R' of the polyurethane; each R* 
is preferably methyl, — (R«0),— H, or the moiety — <R»)»— {(CaHJ„(CH,CHaO)l— <R*)p— X; each R» is pre- 
ferably C,— C, alkylene; each R* is preferably methyl — {R*oi,— H, or the moiety 
— (R')if-{(C,H,0)„<CH,CHaO)J— (R»)p— X; R* Is preferably ethylene; X is preferably SO," or a mixture 
thereof with H; k is preferably 0; m is preferably 0; p is preferably 0; q is preferably from 2 to 40; r and s are 
each preferably 2. 

In the above formulas, n is preferably at least 6 when the number of M' groups and X groups are each 2 
or 3; ri IS most preferably at least 12, with a typical range of from 12 to 42 for all ranges of x + y + z. 
Typically, x + y + z is from 2 to 40, and preferably from 2 to 20. For short chain length polymere, x + y + z 
can range from 2 to 9 with from 2 to 9 N+ centera and fr m 2 to 11 X groups. For long chain length 
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polymers, x + y + z is at I ast 10, with a pref rred range of fr m 10 to 42. For both the short and long chain 
length polymers, the M' groups are typically a mixture f from 50 to 1 00% N+ centers and from 0 to 50% N 
centers. 

Preferred zwttterionic polymers within this class are denved from the C2 — polyalkyleneamines 
{x + y + z is from 2 to 9) and polyallcylenelmines (x + y + z is at least 10, preferably from 10 to 42). 
Particularly preferred zwitterionic polyalkyleneamines and polyalkytenei mines are the zwitterionic 
polyethyleneamines (PEAs) and polyethyieneimines (PEIs). These preferred zwitterionic polymers 
comprise units having the general formula: 

(f)e ^f^6 <f>d ^fh 

[(iHgCHgO^-X] ' (CH2C520)„.X C(CH2CH20)„-X3 

wherein R* (preferably methyl), M', X, d, e, x, y, z and n are defined as before, a is 1 or 0. 

Prior to ethoxylation, the PEAs used in preparing zwitterionic polymers of the present invention have 
the following general formula: 

20 [HaN], (CHaCHjNJ, ICH,CHtNL [CHaCHaNHJ, 

H 



70 



IS 



wherein x -4- y + z is from 2 to 9, and a is 0 or 1 (molecular weight of from 100 to 400). Each hydrogen atom 
attached to each nitrogen atom represents an active site for subseQuent ethoxylation. For preferred PEAs, 

25 x + y + z is from 3 to 7 (molecular weight of from 140 to 310). These PEAs can be obtained by reactions 
involving ammonia and et hylen e dichloride, followed by fractional distillation. The common PEAs obtained 
are triethylenetetramine (TETA) and tetraethyienepentamine (TEPA). Above the pentamines, i.e., the 
hexamines, heptamines, octamines and possibly nonamines, the cogenerically derived mixture does not 
appear to separate by distillation and can include other materials such as cydlc amines and particulariy 

JO piperazines. There can also be present cydic amines with side chains In which nitrogen atoms appear. See 
U.S. Patent 2,792,372 to Dickson, issued May 14, 1967, which describes the preparation of PEAs. 

The minimum degree of ethoxylation required for preforred day soil removal/anti-redeposition 
performance can vary depending upon the number of units in the PEA. Where y + z is 2 or 3, n is preferably 
at least 6. Where y + z is from 4 to 9, suitable beneflta are achieved when n is at least 3. For preferred 

^ zwitterionic PEAs, n Is st least 12, with a typical range of from 12 to 42. 

The PEIs used in preparing the polymers of the present invention have a molecular weight of at least 
440 prior to ethoxylation, which represents at least 10 units. Preferred PEIs used in preparing these 
polymers have a molecular weight of from 600 to 1800. The polymer backbone of these PEIs can be 
represented by the general formula: 

40 H 

HaN — (CHaCHJ^l. [— CHaCHaN— ly— [CHaCHaNHa], 



wherein the sum of x, y and z represents a number of sufficient magnitude to yield a polymer having the 
46 molecular weights previously specified. Although linear polymer backbones are possible, branch chains 
can also occur. The relative proportions of primary, secondary and tertiary amine groups present in the 
polymer can vary, depending on the manner of preparation. The distribution of amine groups is typically as 
foltowe: 

— CHaCHa— NHa 30% 

90 

— CHaCHa— NH— 40% 

— CHaCHa-N— 30% 

1 

S5 Each hydrogen atom attached to each nitrogen atom of the PEI represents an active site for subsequent 

ethoxylation. These PEIs can be prepared, for example, by polymerizing ethyleneimine in the presence of a 
catalyst such as cart>on dioxide, sodium bisulfite, sulfuric acid, hydrogen peroxide, hydrochloric acid, 
acetic acid. Specific methods for preparing PEIs are disclosed In U.S. Patent 2,182,306 to Ulrich et aL, issued 
December 5, 1939; U.S. Patent 3,033746 to Mayle et al., issued May 8, 1962; U.S. Patent 2,208,095 to 

00 Essetmann et al., issued July 16, 1940; U.S. Patent 2,806,839 to Crowther, Issued September 17, 1957; and 
U.S. Patent 2,553,696 to Wilson, issued May 21, 1951. 

As defined in the preceding formulas, n is at least 3 for the zwitterionic PEIs. However, it should be 
noted that the minimum degree of ethoxylation required for suitable day soil rem val/anti-red position 
performance can increase as th molecular weight f the PEIincreases. For PEIs having a m lecular weight 

6S of at least 600, n is usually at 1 ast 12, with a typical range f from 12 to 42. 
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D. Diallyiamine Poiymers 

Anotti r dass of suitable zwftterionic polymers are those derived from the diallylamines. These 
polymers comprise units selected from those having f rmulas and X and XJ: 




X 



XI 



wherein fa C,— C* atkyl or hydroxyalkyl, — {R*0),— R*, or the moiety 

— <R*)ii— {{CaHeOUCHaCHaOJ— (R*)p— X; each R* is C,— Cia alkylene, hydroxyallcylene, alkenylene, arylene 
or alkarylene; each R* I'e Ci— C4 alkyl or hydroxyallcyl' — <R^)<|— R** or two R* together form the moiety 
— (CHa),^-A— <CHa).— , wherein A is — O— or — CH*— ; R* is C«— C, allcylene or hydroxyaikytene; R» is H, 

-CR, 



— R, or mixture thereof, wherein R Is C,— C4 aiicyl or hydroxyalkyl; X is SO,". OSO," or C0»", or mixture 
thereof with H; k is 1 or 0; m is from 0 to 5; n Is at least 3; m and n are numbers such that the moiety 
— (CHaCHaO)„— comprises at least 85% by weight of the moiety — {(C,HttOUCH,CHaO) J— ; p is 1, or 0 only 
when X is SO3' or H; q is from 1 to 100; r is 1 or 2, s is 1 or 2, and r s is 3 or 4; x is 1 or 0; y is 1 when x is 0, 
and 0 when x Is 1 ; the number of u and v is such that the numfc>er of N+ centers is at least 2 and the number 
of X groups is at least 2. 

In the above formulas, A is preferably — O— ; R* is preferably methyl or — <R*0),— H, and most 
preferably methyl; each R* is pref^bly C2--C, alkytene; each R* is preferably methyl or— (R*0),— H, and 
most preferably methyl; R* is preferably ethylene; X is preferably SOt" or mixture thereof with H; k is 
preferably 0; m Is preferably 0; p is preferably 0; q is preferably from 2 to 40; r and s are each preferably 2. 

In the above formulas^ n is preferably at least 6 when the number of centers and X groups are each 
2 or 3, n is preferably at least 12, with a typical range of from 12 to 42 for all ranges of u + v. Typically, v Is 0, 
and u Is from 3 to 40^ and preferably from 3 to 20. 



Methods for Making Zwitterionlc Poiymers 

A. Poiyurethane 

The poiyurethane versions of the present invention can be prepared according to the following general 
scheme: 
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+ TsCT— 



10 



IS 



(0CH2CH2)„-N 



,0H 



jOCHjCHjj^OTs 



OH 



20 



+ Na,S,Oe 
I HCl 

(0CH2CH2)„-N^ 



♦ MeBr 



'OjS^^^COCHgCHgj^-N -Me 
XoH 



50 



55 



60 



4 



♦OCNCgNCO 



Ne 

I. 



0 

I 

OCNC-.NC - 
H 



- J u 



Bu2Sn(02CCjj)2 



The synthesis of one such polymer is described as follows: 

Example 1 - 

Step 1: Ethoxylatfon 

To a dry flask was added 102 grams (1.77 moles) of allyl alcohol. 5.5 grams (0.24 moles) of metallic 
sodium was then dissolved in the alcohol under argon. Ethylene oxide was then added to this mixture with 
stirring at 8(r*— 120^ After 17 hours, about 2063 grams of ethylene oxide had been condensed to form the 
respective ethoxylatad compound (n » 26). 

Step 2: Toeylation 

In a flask under argon, 2170 g (1.77 moles) of the athoxylated compound from step 1 was dissolved in 
1000 ml of acelonltille and then cooled to 10^ where the solution began to solidify. To this solution was 
added 480 grams (2.57 moles) of tosyl chloride dissolved in 500 ml of acetonitrile. The reaction mixture 
became hotter, was then cooled to 10X and then 293 g (2.9 moles) of triethylamine was added. The 
temperature of the reaction mixture increased to a maximum of 37^ after 0.5 hours and then decreased. 
Alter 3.5 hours, 30 ml of H^O was added to the reaction mixture to decompose the remaining tosyt chloride. 

Step 3: Aminatlon 

To the reaction mixture from step 3 was added 380 g (3.4 moles) of diethanolamine. After heating at 
80^ for 18 hours, the reaction mixture was acidified with HCl and then extracted with ether. The aqueous 
phase was then extracted with a mixture of 6ther:acetonitrile (ratio of 5:2) twice. The aqueous phase was 
separated and then made basic with 50% NaOH (476 g). This aqueous phase was extracted with 
dichloromethane (2000 ml). The lower layer was separated and then extracted 3 times with 2000 ml 
portions of \ saturated NaCI solution while adding enough 50% NaOH to make the aqueous phase strongly 
basic (pH of 1 1 ). The lower cloudy organic layer was stripp d to give 1000 ml of an oil. Toluene (200 ml) was 
then added and the mixture stripped again to give an oil (927 g) which gradually solidified n cooling. This 
s lidifled oil c ntalned th desired allylpolyethoxy (26) bis (hydroxyethyl) amin . 
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Step 4: Sulfonati n 

The aminated compound (926 g, 0.87 m les) from st p 3 was dissolved In H^O and then 12yv HCI was 
added until the pH was 6—7. The temperature was then raised to 90X and HaSiO^ (193 g) was added with 
continuous stirring and air bubbling. The reaction ran for 6 hours at which point additional NaaSaOs (200 g) 
was added and the reaction continued for 24 hours more. 

The reaction mixture was woriced up by adding 3 volumes of water and 0.75 volumes of 
dichtoromethane. After gentle shaking, the dear lower layer was drawn off and the upper layer was then 
extracted twice more with dichloromethane. The aqueous phase was then i saturated with potassium 
carbonate (4000 g) and then reextracted with several portions of dichloromethane. The combined 
dichloromethane extracts were stripped to give 900 g of bis (hydroxyethyO amfnopoiyethoxy (26)*3- 
propanesulfonate as an oil. 



Step 5: Quaternization 

The aminosulfonate compound (899 g, 0.87 moles) from step 4 was dissolved in ethanol. Methyl 
IS bromide was introduced through a fritted inlet below the surface of the reaction mixture until 240 g (2.5 
moles) had been added. After 2.5 hours, the reaction was neariy compiete. The insoluble salts present in 
the reaction mixture were removed by filtration. The filtrate was treated with a mixed bed (H — OH) resin to 
remove dissolved salts. Water (250 ml) was added to make the filtrate dear and then the filtrate was treated 
with three 453 g (1 lb.) portions of resin. After resin treatment the conductivity of the filtrate was 7 \i mho/ 
20 cm. The resin was filtered out and the combined filtrates and washings (6000 ml) were stripped to an oil 
(600 g) and then further stripped in a Kugelrohr at 80"-^100^ for 5 hours under vacuum (less than 133^ Pa 
(1 mmHg) pressure) to give a light yellow oil (575 g) which contained the zwitterionic monomer. This 
yellow oil crystallized on standing. 

26 Step 6: Polymerization 

The zwitterionic monomer (75 g, 0.07 moles) from step 5 was dissolved in chloroform free of ethanol 
stabilizer. The monomer had previously been evacuated in a Kugelrohr at 80^—90^ under a vacuum 
(pressure of 133.3 Pa (1 mmHg)) for at least 18 l^ours. The monomer in the chloroform was then dried 
ovemight with 0.3 nm (3 A) molecular sieves and then transferred to a dry flask (equipped with mechanical 

30 stirrer) under argon. To the monomer was added dibutyttin dilaurate catalyst (2.6 q, 0.058 mole equiv.) in 
chloroform under argon. To the stirred reaction mixture was then added hexamethylenediisocyanate 
(7.9 g, 0.05 moles) over a 5 minute period. The reaction mixture was stirred at room temperature for 18 
hours, The chloroform was removed under a vacuum at about 70X to give about 85 g of the desired 
polymer (u » 5) as a viscous liquid or solid. 

3ff * 

B. Random Copolymer of Anionic Ethoxylated Acryfate and Cationic Methacry/amide 

The random copolymer versions of the present invention can be prepared according to the following 
general scheme: 



60 
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OH 



Na 



.(OCHgCHgl^-OH 



+ 
I 



10 



IS 



20 



0 CI 



(0CH2CH2)^-0H 



*^^C^^ {CH,CH,0) 



49 



$0 



55 



60 




(CHjCHgO)^ 



The •ynthests of one such random copolymer is described as follows: 

Example 2 

Step 1: Preparation of Anionic Monomer 
a. £thoxy/atfon 

Aliyi alcohol was ethoxylated using step 1 of the polyurethane synthesis to give the respective 
allylpolyethoxytate (12.5). A 452 g (0.77 moles) portion of this ethoxylated compound was added to 126 g 
(1.0 moles) of sodium sulfite in 300 ml of water. 10% sulfuric acid was then added until the pH was 6. Water 
was then added to provide 1600 ml of a two phase system. An air bubbler was inserted and the system was 
heated on a steambath ovemight The two layers were separated hot and the upper layer was extracted 
with toluene. The new lower layer which formed was then extracted twice with chloroform to provide an 
aqueous solution containing th desired pr duct This soluti n was adjusted t pH 9 — 10 and stripped of 
m St fthes Ivent. The residu (223 g) was dissolved in 800 ml facet nitrile and centrifuged to remove 
salts. The supernatant was then stripped to giv 171 g of sodium polyethoxypropanesulf nate. 
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b. Conversion to acr/iate ester 

This sodium polyethoxypropanesulfonate was conv rted t the respectiv acrylate ester by treating 
27.5 g of the sulfonate in 75 ml of totrahydr furan with 4.47 g of acrylolyl chloride under dry nitr gen. 
Pyridine was added gradually over 25 minutes with the temperature being icept in the 23*— 32*t: range. 
After the reaction mixture had stood overnight 1.75 g of acryloyi chloride and 1.5 ml of pyridine were 
added and allowed to react for 0.5 hours. Then 100 ml of saturated NaCI solution was added, and after 
mixing, the reaction mixture was centrifuged. The lower liquid layer was extracted with 130 ml of 
dichloromethane. The lower dichloro methane layer which formed was washed with saturated NaCl 
solution 1100 ml) and then with 0.6 saturated NaCI solution (100 ml). The dichloromethane was then 
removed under vacuum without heating to give 8.1 g of the acrylate ester as an oil. 

Step 2: Random copolymerizatlon with methacrylamtde and quatemlzation 

An 8 g portion (0.008 moles) of the sulfonate monomer from step 1 and 1.9 g (0.011 moles) of N-(3- 
dimethylamlnopropyOmethacrylamide monomer were dissolved in 40 ml of acetonrtrile. The reaction 
mixture was purged of oxygen by bubbling argon through it A 0.23 g portion of benzoyl peroxide was 
separately dissolved In 10 ml of acetonitrile and similariy purged. The reaction mixture was heated to reflux 
and the benzoyl peroxide solution then added dropwise over 0.5 hours. Next a 0.28 g portion of 
azobisisobutyronitrile in 5 ml of acetonitrile was added to the reaction mixture and heating was continued 
overnight A stream of methyl bromide was then passed through i of the reaction mbcture which was then 
warmed slightly for 1 hour. A 4.1 g portion of the desired random copolymer was isolated by stripping off 
the solvent 

a Zwftterionic Potyethyieneamines and Poiyethyteneimines 

Zwitterionic polyethyleneamines and potyethyleneimines can be prepared using standard methods for 
ethoxylating amines, with subsequent quatemlzation and sulfation. Representative syntheses of such 
polyethyleneamines and polyethyleneimines are as follows: * 

Example 3a 

Step 1 : Ethoxylation 

Tetraethylenepentamine (TEPA) (M.W. 189, 13.5 g, 0,071 moles) was placed In a nominally dry flask 
and dried by stirring for 0.5 h at 110"— 12(rC under vacuum (pressure less than 133.3 Pa (1 mm Hg)). The 
vacuum was released by drawing ethylene oxide (EO) from a prepurged trap connected to a supply tank. 
Once the flask was filled with EO, an outiet stopcock was carefully opened to a trap connected to an exhaust 
bubbler. After 3 h stirring at US'— 125^ H— NMR analysis indicated the degree of ethoxylation of 1 per 
reactive site. The reaction mixture was cooled while being swept with argon and 0.5 g (0.0125 moles) of 
60% sodium hydride In mineral oil was then added. The stirred reaction mbcture was swept with argon until 
hydrogen evolution ceased. EO was then added to the mixture as a sweep under atmospheric pressure at 
117"— 135^ with moderately fast stirring. After 31 h, 459 g (10.43 moiee) of EO had been added to give a 
calculated total degree of ethoxylatioa of 21. 

Step 2: Quatemization 

A 34.8 g (0.0052 moles) portion of the ethoxylated TEPA from step 1 which was a brown waxy solid, 
was dissolved in DjO to give a 50% solution. The pH of the solution was 8. The solution was heated to 60X 
and methyl bromide gas swept through the reaction vessel whose exit was connected to a bubbler. Several 
times during the reaction, the pH became acidic and NaHCOs was added to the reaction to maintain the pH 
at a After 20 h a bubbler was placed below the reaction mixture surface so that the methyl bromide was 
bubbled through the mixture while the stirring rate was increased. After a total of 22 h, the reaction mixture 
was diluted to 25% and dialized to remove salts. The reaction mixture was then freeze dried to give a pale 
yellowish tan crystalline solid as the quatemized ethoxylated TEPA. 

Step 3: Sulfation 

A 2&58 g (a00373 moles) portion of the quatemized ethoxylated TEPA from step 3, ¥vas dissolved in 
106 mi of dichloromethane which had been dried over molecular sieves. 2.91 g of chlorosulfonic acid was 
dissoh/ed In 20 ml of dried dichloromethane and dripped into the reaction mixture over 3.25 h at room 
temperature. The reaction mixture was stirred at room temperature for an additional 3 h. The reaction 
mixture was then poured into 46,5 ml of NaOH and 30 g ice while swiriing. The reaction mixture was then 
made more neutral by adding 13.5 ml of HQ (pH = 8). Dichloromethane was evaporated after which the 
aqueous mbcture was dialized for 3 h then diluted to a 10% active aqueous solution containing the desired 
zwitterionic TEPA. 

Example 3b 

Step 1 : Etfioxylation 

By a procedure similar to that of Example 3a, PEI (21 .5 g, M.W. 600, 0.5 moles) was dried at 1 20°C under 
vacuum and swept with EO until hydroxyethylati n was complete (3 h). The hydr xyethytated compound 
was cooled und r argon and 0.1 g (0.0022 m les) f 50% NaH in min ral il was added. The reaction was 
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heated to 70X and swept for 13 h until a t tat f 88.5 g of EO had been added which gave a calculated 
degree of ethoxylation f 3.4. 

A 53 g (0.0173 mole) portion of this compound was placed in a similar apparatus, heated to 120^C and 
evacuated for 0.5 h then cooled under argon and an additional 0.5 g (0.010 moles) of 50% NaH was added. 
s EO was swept in for 1 1 huntil 1 03 g or EO had been added. This brought the total degree of ethoxylation up 
to 11.6. 

A 74 g portion (0.0082 moles) of the 1 1.6 ethoxylated PEI was placed In a similar apparatus and swept 
with EO for 6 h at 170X until 70 g EO had been added to give a total degree of ethoxylation » 23.4. 



^9 Step 2: Quatemization 

By a procedure similar to that of Example 38, 20 g (0.001 14 moles) of the 23.4 ethoxylated PEI from step 
1 was dissolved in O2O, heated to 50°— 60X and swept with methyl bromide for a total of 9 h to provide the 
quatemized ethoxylated PEI. 



Step 3: Sulfation 

By a procedure similar to that of Example 3a, 6.01 g of the quatemized ethoxylated PEI (0.000317 
moles) of step 2 was dissolved in 12 g of D,0 having a pH of 8 and then adjusted to pH 9 using NaOH. To 
tiiis mixture was added 2^5 g (0.0162 moles) of a sulfur trioxide-tnmethyl amine complex to provide a 
reaction mixture having a pH of 8.7. The reaction continued for 10 h at 25X (pH 8) then 0.53 g sodium 
20 carbonate (0.005 moles) was added to adjust the pH to 1 1.5. The reaction mixture was stirred for another 
4^ h at 50'C. The mixture was then dialized to remove salts and freeze dned to give an off-white solid as 
the zwitterionic PEI. 

d. Oiallylamine Polymers 

25 Oiallylamine polymer versions of the present invention can be prepared according to the following 
general scheme: 



so 



. i 



NCHjCHjOH 



NaH 



Me 

I 



♦CISOjH 
« I NaOH 

f9» 



(CH2CH20)„S03 



The synthesis of one such polymer is described as follows: 

Example 4 

60 Step 1 : Ethoxylation 

Dtallylamine (160 g, 1.65 moles) was dissolved in methanol (160 ml) under argon and then heated to 
45X. Ethylene oxide was then added for 2.5 hours. Methanol was then removed by heating the reaction 
mixture to 100*0 in vacuo. To the resldu was added s dium hydrid (6.6 g. 0.1 65 m les) with stirring until 
the evolution of hydrog n ceased. Ethylene oxide was Uien added until the degree of ethoxylation (n) was 

65 7. 
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Step 2: Quatemization 

The crude eth xylated diallylamine (375 g, 0.6 moles) from step 1 was dissolved in an equal volum of 
1 N methanolic NaOH and then methyl bromide was added. This methyl bromide addition was continued 
until H— NMR analysis showed complete disappearance of the methylene hydrogens adjacent to the 
tertiary nitrogen. Additional portions of 1 A/ methanolic NaOH were added as needed to maintain the pH of 
the reaction mixture at 9. The me^anol was removed, yielding a damp mass. This damp mass was washed 
with several portions of dichloromethane. The combined washes were concentrated to yield the desired 
quatemized compound (433.7 g). 

Step 3: Sulfbnation 

The quatemized compound (433 g, 0.68 moles) from step 2 was dissoh/ed in dichloromethane (1000 
ml) and cooled to 10^ in an ice water bath. To this mixture was added chlorosulfonic acid (113.3 g, 0.96 
moles) at a rate such that the temperature of the reaction mixture did not exceed 15X. When addition of the 
acid was complete, the reaction mixture was stirred for an additional 0.5 hours. The reaction mixture was 
then poured onto SN NaOH (80 g, 2.0 moles) and ice. The two phases were separated, and, after drying, the 
organic phase was concentrated to an oil. A 1 10 g portion of this oil was dissolved In H2O (2000 ml) and 
treated with Rexyn mbced bed resin until the conductivity fell below 1 ^mho per cm. RItration (to remove 
the resin) and concentration yielded the desired zwitterionic monomer (25.4 g). 

Step 4: Polymerization 

The zwitterionic monomer (25 g) from step 3 was mixed with OaO (20 ml) and heated to 95X under 
argon for 1 hour. Tert-butylhydroperoxide (25 drops) was then added and the reaction continued at 90X for 
18 hours. Then 20 more drops of the hydroperoxide was added. After heating 3 more days, water was 
removed in vacuo (50"— 60°C at pressure of 133.3 Pa (0.1 mm Hg)) to yield 27.1 g of the crude polymer. 

Detergent Surfactants 

The amount of detergent surfactant Included in the detergent compositions of the present invention 
can vary from 1 to 75% by weight of the composition depending upon the detergent surfactant(s) used, the 
type of composition to be formulated (e.g. granular, liquid) and the effects desired. Preferably, the 
detergent surfactant(s) comprises from 10 to 50% by weight of the composition. The detergent surfectant 
can be nonionic, anionic, ampholytic, zwitterionic, cationic, or a mbcture thereof: 

A. Nonionic Surfactants 

Suitable nonionic surfactants for use In detergent compositions of the present invention are generally 
disclosed in U.S. Patent 3329,678 to Laughlin et al., issued (December 30, 1975 at column 13, line 14 
through column 16, line 6. Classes of nonionic surfactants included are: 

1. The poiyethyleneoxide condensates of alkyi phenols. These compounds include the condensation 
products of aikyt phenols having an aikyl group containing from 6 to 12 cartx3n atoms in either a straight 
chain or branched chain configuration wdth ethylene oxide, the ethylene oxide being present in an amount 
equal to 5 to 25 moles of ethylene oxide per mole of alkyt phenol. The alkyi substituent in such compounds 
can be derived, for example, from polymerized propylene or dlisobutylene. Examples of compounds of this 
type include nonyi phenol condensed with 9.5 moles of ethylene oxide per mole of nonyl phenol; 
dodecylphenol condensed with 12 moles of ethylene oxide per mole of phenol; dinonyl phenol condensed 
with 15 moles of ethylene oxide per mole of phenol; and dlisooctyl phenol condensed with 15 moles of 
ethylene oxide per mole of phenol. Commercially available nonionic surfactants of this type include Igepal 
CO— 630, marketed by the GAP Corporation, and Triton X— 45, X— 114, X— 100, and X— 102, all marketed 
by the Rohm & Haas Company. 

2. The condensation products of aliphatic alcohols with from 1 to 25 moles of ethylene oxide. The alkyI 
chain of the aliphatic alcohol can either be straight or branched, primary or secondary, and general^ 
contains from 8 to 22 cartx}n atoms. Examples of such ethoxyiated alcohols include the condensation 
product of myristyf alcohol condensed with 10 moles of ethylene oxide per mole of alcohol; and the 
condensation product of 9 moles of ethylene oxide with coconut alcohol (a mbcture of fatty alcohols with 
alkyi chains varying in length from 10 to 14 carbon atoms). Examples of commerdalty available nonionic 
surfactants of this type include Tergitol 15—S— 9, marketed by Union Carbide Corporation, Neodol 45—9, 
Neodol 23—6.5, Neodol 45—7, and Neodol 45—4, marketed by Shell Chemical Company, and Kyro EOB, 
marketed by The Proctor & Gamble Company. 

3. The condensation products of ethylene oxide with a hydrophobic base formed by the condensation 
of propylene oxide with propylene glycol. The hydrophobic portion of these compounds has a molecular 
weight of from 15CX> to 1800 and exhibits water Insolubility. The addition of polyoxyethyiene moieties to 
this hydrophobic portion tends to increase the water solubility of the molecule as a whole, and the liquid 
character of the product is retained up to the point where the polyoxyethyiene content is 50% of the total 
weight of the condensation product, which corresponds to condensation with up to 40 moles of ethylene 
oxide. Examples f compounds of this type include certain of the commerdally available Pluronic 
surfactants, marketed by Wyand tte Ch mical Corporation. 

4. Th c ndensati n products of ethylene oxide with the product resulting from the reacti n of 
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propylene oxide and thylenediamme. The hydrophobic moiety of these products consists of the reaction 
product of ethylen diamine and excess propylene oxide, the moiety having a molecular weight of from 
2500 to 3000. This hydrophobic moiety fs condensed with ethylene xide to the extent that the 
condensation product contains from 40% to 80% by weight of polyoxyethylene and has a molecular weight 

5 of from 5,000 to 11,000. Examples of this type of nonionic surfactant Include certain of the commercially 
available Tetronic compounds, marketed by Wyandotte Chemical Corporation. 

5. Semi-polar nonionic detergent surfactants which include water-soluble amine oxides containing one 
alkyl moiety of from 10 to 18 cartx>n atoms and 2 moieties selected from the group consisting of alky I 
groups and hydroxyalkyt groups containing from 1 to 3 cart>on atoms; water-soluble phosphine oxides 

w containing one alkyl moiety of from 10 to 18 carbon atoms and 2 moieties selected from the group 
consisting of alkyl groups and hydroxyaikyl groups containing from 1 to 3 carbon atoms; and water*soluble 
sulfoxides containing one alkyl moiety of from 10 to 18 carbon atoms and a moiety selected from the group 
consisting of alkyl and hydroxyalkyt moieties of from 1 to 3 carbon atoms. 

Preferred semi-polar nonionic detergent surfactants are the amine oxide detergent surfactants having 

IS the formula 

0 

wherein R» is an alkyl, hydroxyaikyl, or alkyl phenyl group or mixtures tiiereof containing from 8 to 22 
carbon atoms; R* is an alkylene or hydroxyalkylene group containing from 2 to 3 carbon atoms or mixtures 
tiiereof; x is from 0 to 3; and each R« is an alkyl or hydroxyaikyl group containing from 1 to 3 carbon atoms 
or a polyethylene oxide group containing from one to 3 ethylene oxide groups. The R groups can be 
attached to each other, e.g., through an oxygen or nitrogen atom to form a ring structure. 

Preferred amine oxide detergent surfactants are Ciir-C,g alkyl dimethyl amine oxide and C«-^2 
aikoxy ethyl dihydroxy ethyl amine oxide. 

8. Alkytpolysaccharides disclosed in EP— A— 0 070 074 European Patent Application 82200868.6, R. A. 

90 Uenado, filed July 12, 1982, having a hydrophobic group containing from 6 to 30 carbon atoms, preferably 
from 10 to 16 carbon atoms and a polysaccharide, e.g., a polyglycoside, hydrophitic group containing from 
1i to 10, preferably from U to 3, most preferably from 1.6 to 2.7 saccharide units. Any reducing saccharide 
containing 5 to 6 carbon atoms can be used, e.g. glucose, galactose and galactosyl moieties can be 
substituted for the glucosyl moieties. (Optionally the hydrophobic group is attached at the 2, 3, 4 positions 

^ thus giving a glucose or galactose as opposed to a glucoside or galactoside). The intersaccharide bonds 
can be, e.g., between the one position of the additional saccharide units and the 2-, 3-, 4-, and/or 6 positions 
on the preceding saccharide units. 

Optionally, and less desirably, there can be a polyalkyleneoxide chain Joining the hydrophobic moiety 
and the polysaccharide moiety. The preferred alkylene oxide is ethylene oxideJypical hydrophobic groups 

40 include alkyl groups, either saturated or unsaturated, branched or un branched containing from 8 to 18, 
preferably from 10 to 16, carbon atoms. Preferably, the alkyl group is a straight chain saturated alkyl group. 
The alkyl group can contain up to 3 hydroxy groups and/or the polyalkyleneoxide chain can contain up to 
about 10, preferably less than 5, most preferably 0, alkyleneoxide moieties. Suitable alkyl polysaccharides 
are octyl, nonyldecyi, undecyldodecyl, tridecyl, tetradecyl, pentadecyl, hexadecyl, heptadecyl, and 

^ octadecyl, di-, tri-, tetra*, penta-, and hexaglucosides, galactosides, lactosides, glucoses, fructosides, 
fructoses, and/or galactoses. Suftable mixtures include coconut alkylr dK tri-, tetra, and pentaglucosldes 
and tallow alkyl tetra-, penta-, and hexaglucosides. 
The pralerTBd alkylpolyglycosldes have the formula 

» R*O(CHa„O),(glycosy0, 

wherein R* is selected from tiie group consisting of alkyl, alkylphenyl, hydroxyaikyl, hydroxyaikyl phenyl, 
and mixtures tiiereof In which the alkyl groups contain from 10 to 18, preferably from 12 to 14, carbon 
atoms; n is 2 or 3, preferably 2; t Is from 0 to 10, preferably 0; and x is from 1i to 10, preferably from 1i to 3, 
most preferably from 1.6 to 2.7. The glycosyt is preferably derived from glucose. To prepare these 
compounds, the alcohol or alkylpolyethoxy alcohol Is formed first and then reacted with glucose, or a 
source of glucose, to form the glucoside (attachment at the 1 -position). The additional gh^cosyl units can 
then be attached between their 1 -position and the peceding glycosyl units 2-, 3-, 4- and/or 6- position, 
50 preferably predominantiy the 2-posltion. 

7. Fatty add amide detergent surfactants having the fomnuia: 

0 

ft l> 7 
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wherein ts an alkyi group containmg from 7 to 21 (preferably from 9 to 17) carbon atoms and ach is 
selected from the group conasti'ng of hydrogen, C,— C4 alkyl, C,— C4 hydroxyallcyU and — {CaH*©)^^ where x 
varies from 1 to 3. 

Preferred amides are Cg-^Cao ammonia amides, monoethanolamides, diethanolamides, and 
isopropanoi amides. 

B. Anionic Surfactants 

Anionic surfactants suitable in detergent compositions of the present invention are generally disclosed 
in the U.S. Patent 3,929,678 to Laughlln et al.. Issued December 30, 1975 at column 23, line 58 through 
column 29, line 23. Classes of anionic surfactants included are: 

1. Ordinary alicali metat soaps such as the sodium, potassium, ammonium and alkylolammonium salts 
of higher fatty adds containing from 8 to 24 carbon atoms, preferably from 10 to 20 carbon atoms. 

2. Water-soluble salts, preferably the alicali metal, ammonium and alkylolammonium salts, of organic 
sulfuric reaction products having in their molecular structure an aikyi group containing from 10 to 20 
carbon atoms and a sulfonic add or sulfuric acid ester group. (Induded in the term "alkyl" is the alkyI 
portion of acyl groups). 

Examples of this group of anionic surfactants are the sodium and potassium alkyI sulfates, especially 
those obtained by sulfating the higher alcohols {Cg — Cia carbon atoms) such as those produced by redudng 
the glycerides of tallow or coconut oil: and the sodium and potassium alkylbenzene sulfonates in which the 
aikyt group contains from 9 to 15 carbon atoms, in straight chain or branched chain configuration, e.g., 
those of the type described in U.S. Patents 2,220,099 and 2,477,383. Espedaily valuable are linear straight 
chain alkylbenzene sulfonates in which the average number of cartion atoms in the alkyI group is from 11 to 
13, abbreviated as Cn — Ct,LAS. 

Preferred anionic surfactants of this type are the alkyI potyethoxyiata sulfates, particulariy those tn 
which the alkyI group contains from 10 to 22, preferably from 12 to 18 cartxsn atoms, and wherein the 
pofyethoxylate chain contains from 1 to 15 ethoxyiate moieties preferably from 1 to 3 ethoxylate moieties. 
These anionic detergent surfactants are particulariy desirable for formulating heavy-duty liquid laundry 
detergent compositions. 

Other anionic surfactants of this type Indude sodium alkyi glyceryl ether sulfonates, especially those 
ethers of higher alcohols dwviBd from tallow and coconut oil; sodium coconut oil fatty add monogiyceride 
sulfonates and sulfates; sodium or potassium salts of alkyt phenol ethylene oxide ether sulfates containing 
from 1 to 10 units of ethylene oxide per molecule and wherein the alkyI groups contain from 8 to 12 cart>on 
atoms; and sodium or potassium salts of alkyI ethylene oxide ether sulfates containing 1 to 10 units of 
ethylene oxide per molecule arKi wherein the alkyI group contains from 10 to 20 carix^n atoms. 
^ Also induded are water-soluble salts of esters of alphasulfonated fatty adds containing from 6 to 20 
carbon atoms in the fatty add group and from 1 to 10 cart>on atoms In the ester group; water-soluble salts 
of 2-acyloxy-alkane-1 -sulfonic adds containing from 2 to 9 cartion atoms in the acyl group and from 9 to 23 
carbon atoms in the alkane moiety; alkyI ether sulfates containing from 10 to 20 cart>on atoms in the alkyI 
group and from 1 to 30 moles of ethylene oxide; water-soluble salts of olefin sulfonates containing from 12 
^ to 24 carbon atoms; and beta-alkyloxy alkane sulfonates containing from 1 to 3 cartwn atoms in the alkyI 
group and from 8 to 20 cart>on atoms in the alkane moiety. 

3. Anionic phosphate surfactants. 

4. N-alkyI substKuted succtnamates. 

^ C Amphotytic Surfactants 

Ampholytic surfactants can be broadly described as aliphatic derivatives of secondary or tertiary 
amineSr or aliphatic derivatives of heterocydic secondary and tertiary amines in which the aliphatic radical 
can be straight chain or branched and wherein one of the aliphatic substituents contains from 8 to 18 
cartion atoms and at least one contains an anionic water-solubillzing group, e.g., carboxy, sulfonate, 

^ sulfata See U.S. Patent 3329,678 to Laughlln et. ai., issued December 30, 1975 at column 19, lines 18—35 
for examples of amphotytic surfactants. 

a Zwfttarfonic Surfactants 

Zwftterionic surfactants can be broadly described as derivatives of secondary and tertiary amines, 
^ derivatives of heterocydic secondary and tertiary amines, or derivatives of quatemar/ ammonium, 
quatemar/ phosphonium or tertiary sulfbnium compounds. See U.S. Patent 3329,678 to Laughlln et al., 
issued December 30, 1975 at column 19, line 38 through column 22, line 48 for examples of zwitterionic 
surfactants. 

^ £ Catfonic Surfactants 

Cationic surfactants can also be included in detergent compositions of the present invention. Suitable 
cationic surfactants indude the quaternary ammonium surfectants having the formula: 

6S (R*<OR'W[R*(OR*)ylaR«N*X- 
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wh rein R' is an alkyl or aikyi benzyl group having from 8 to 18 carbon atoms in the aikyi chain; each is 
selected from the group consisting of — CHaCHa— , — CHjCHJCHs)— , — CHjCHCCHaOHh-, CHjCHjCHr-, and 
mixtures thereof; each F^* is selected from the group consisting of C, — C4 alkyl, Ci— C4 hydroxyalkyi, benzyl, 
ring structures formed by joining the two R^ groups, — CHaCHOHCHOHCOR^CHOHCHaOH wherein R* is any 

s hexose or hexose polymer having a molecular weight less than 1000, and hydrogen when y is not 0; Is 
the same as R^ or is an aikyi chain wherein the total number of carbon atoms of plus R' is not more than 
18; each y is from 0 to 10 and the sum of the y values is from 0 to 15; and X is any compatible anion. 

Preferred of the above are the alkyi quaternary ammonium surfactants, especially the mono-long chain 
alkyl surfactants described in the above formula when R' is selected from the same groups as R^. The most 
preferred quatemary ammonium surfactants are the chloride, bromide and methylsulfate — C^e alkyt 
trimethylammonium salts, Cg— Cts alkyl di(hydroxyethyl)methylammonium salts, the C^— Cie alkyl 
hydroxyethyldimethylammonium salts, and C^— C^^ alkyloxypropyl trimethylammonium salts. Of the 
above, decyl trimethylammonium methylsulfate, lauryl trimethylammonium chloride, myristyl 
trimethylammonium bromide and coconut trimethylammonium chloride and methylsulfate are particularly 

IS preferred. 

Detergent Builders 

Detergent compositions of the present invention can optionally comprise inorganic or organic 
detergent builders to assist in mineral hardness control. These builders can comprise from 0 to 80% by 
weight of the composition. When included, these builders typically comprise up to 60% by weight of the 
detergent composition. Built liquid formulations preferably comprise from 10 to 25% detergent builder 
while built granular formulations preferably comprise from 10 to 50% by weight detergent builder. 

Suitable detergent builders include crystalline aluminoaillcate ion exchange materials having the 
formula: 

2s NaJ(AIOa),(SIOa),xHaO 

where 2 and y are at least 6, the mole ratio of z to y is from 1.0 to 0.5; and x is from 10 to 264. Amorphous 
hydrated aluminosillcate materials useful herein have the empirical formula: 

30 M^zAIOa-ySIO,) 

wherein M is sodium, potassium, ammonium or substituted ammonium, z ia from 0.5 to 2; and y is 1 ; this 
material having a magnesium ion exchange capacity of at least 50 milligrams equivalents of CaCOa 
hardness per gram of anhydrous aluminosillcate. 

15 The aluminosillcate ion exchange builder materials are In hydrated form and corvtaln from 10% to 28% 

of water by weight if crystalline, and potentially even higher amounts of water if amorphous. Highly 
preferred crystalline aluminosillcate ion exhange materials contain from 18% to 22% water in their crystal 
matrix. The preferred crystalline aluminosillcate ion exchange materials are further characterized by a 
partide size diameter of from 0.1 ^m to 10 um. Amorphous materials are often smaller, e.g., down to less 

40 than 0.01 \im. More preferred ion exchange materials have a partide size diameter of from 0.2 \m to 4 um. 
The term "particle size diameter" represents the average particle size diameter of a given ion exchange 
material as determined by conventional analytical techniques such as, for example, microscopic 
determination utilizing a scanning electron microscope. The crystalline aluminosillcate ion exchange 
materials are usually farther characterized tyy their caldum ion exchange capacity, which is at least 200 mg 

45 equivalent to CaCOa water hardness/g of aluminosilicate, calculated on an anhydrous basis, and which 
generally is in the range of from 300 mg eqVg to 352 mg eqVg. The aiuminosillcate ion exchange materials 
are still forther characterized by their caldum ion exchange rate which is at feast 2 grains CA^'^/3.78S I 
(gallonVVninute/gram/S.TSS I (gallon) of aluminosilicate (anhydrous basis), and generally lies within the 
range of from 2 grBina/3.785 I (gallon )/m{nute/g ram/3.785 1 (gallon) to 6 grains/3.785 1 (galton)/minute/gram/ 

so 3.786 I (gallon), based on caldum ion hardness. Optimum alumlnosllicates for builder purposes exhibit a 
caldum ion exchange rate of at least 4 graina/3.785 I (gallon)/minute/gram/3.785 1 (gallon). 

The amorphous aluminosilicate ion exchange materials usually have a Mg*^*^ exchange capadty of at 
least 50 mg eq. CaCOa/g (12 mg Mg^'^/g) and a Mg^"^ exchange rate of at least 1 gratn/3.785 I (gallon)/ 
minuta^gram/3.785 I (gallon). Amorphous materials do not exhibit an observable diffraction pattem when 

55 examined by Cu radiation (0.154 nm (1.54 Angstrom Units)). 

Useful aluminosillcate ion exchange materials are commerdally available. These aluminosittcates can 
be crystalline or amorphoua in structure and can t>e naturally-occurring aluminosilicates or synthetically 
derived. A method for producing aluminosilicate ion exchange materials is disclosed in U.S. Patent 
3,985,669 to Krummel, et al., issued October 12, 1976. Preferred synthetic crystalline aluminosillcate Ion 

50 exchange materials useful herein are available under the designations Zeolite A^ Zeolite P (B), and Zeolite 
X. In an espedally preferred embodiment the crystalline aluminosilicate ion exchange material has the 
formula: 

Nai2((A102)i,(SiOa)i2l *xHaO 

ss 
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wherein x is from 20 to 30, especially 27. 

Other examples of detergency builders Include the various water-soluble, alkali, metal, ammonium or 
substituted amm nlum phosphates, polyphosphates, phosphonates, polyphosphonates, carbononates, 
silicates, borates, polyhydroxysulfonates, polyacetates, carboxylates, and polycarboxylates. Preferred are 
the alkali metal, especially sodium, salts of the above. 

Specific examples of inorganic phosphate builders are sodium and potassium tripolyphosphate, 
pyrophosphate, polymeric metaphate having a degree of polymerization of from 6 to 21, and 
orthophosphate. Examples of polyphosphonate builders are the sodium and potassium salts of ethylene- 
1,1-diphosphonic acid, the sodium and potassium salts of ethane 1-hydroxy-1, 1-diphosphonic acid and the 
sodium and potassium of ethane, 1,1,2-tripho8phonic add. Other phosphorus builder compounds are 
disclosed in U.S. Patents 3,159381; 3,213,030; 3,422,021; 3^122,137; 3,400,176 and 3,400,148. 

Examples of nonphosphorus, inorganic builders are sodium and potassium carbonate, bicarbonate, 
sesquicarbonate, tetraborate decahydrate, and silicate having a mole ratio of SIQs to alkali metal oxide of 
from 0.5 to 4.0, preferably from 1.0 to 2.4. 

Useful water-soluble, nonphosphorus organic builders include the various alkali metal, ammonium 
and substituted ammonium polyacetates, carboxylates, polycarboxylates and polyhydroxysulfonates. 
Examples of polyacetate and potycarboxylate builders are the sodium, potassium lithium, ammonium and 
substituted ammonium salts of ethyl enediamine tetraacetic acid, nitrilotriacetic acid, oxydisuccinic acid, 
mellitic acid, benzene polycart)oxyiic adds, and citric add. 

Highly preferred polycarboxylate builders are disdosed in U.S. Patent No. 3,306,067 to Diehl, issued 
March 7, 1967. Such materials indude the water-soluble salts of homo- and copolymers of aliphatic 
cartMxylic acids such as maleic acid, itaconic add, mesaconic add, fiimaric add, aconitic add, dtraconic 
add and methytenemalonic add. 

Other builders include the carboxylated carbohydrates disdosed in U.S. Patent 3,723,322 to Diehl, 
issued March 28, 1973. 

Other useful builders are sodium potassium carboxymethyloxymalonate, carboxymethyloxysucdnate, 
d»K:ydohexanehexacartx>xyfate, cis-cydopentanetetracartioxytate phlorogludnol triaulfbnate, water- 
soluble polyacrylates (having molecular weights of from 2,000 to 200,000 for example), and the copolymers 
of maleic anhydride with vinyl methyl ether or ethylene. 

Other suitable polycartxixylates are the polyacetal, cartx^xylates disdosed in U.S. Patent 4,144,226, to 
Cnitchfield et al., issued March 13, 1979, and U.S. Patent 4,246,495, to Crutchfield et al., issued March 27, 
1979. These polyacetal cartsoxylates can be prepared by bringing together under polymerization conditions 
an ester of glyoxylic add and a polymerization initiator. The resulting polyacetal carboxylate ester is then 
attached to chemically stable end groups to stabilize the polyacetal cart)oxyiate against rapid 
depolymerization in alkaline solution, converted to the corresponding salt and added to a surfactant 

Other useful detergency builder materials are the "seeded builder" compositions disclosed in Belgian 
Patent No. 798366, issued October 29, 1 973. Specific examples of such seeded builder mixtures are: 3: 1 wt 
mixtures of sodium cart>onate and caldum carbonate having 5 (im partide diameter; 2:7:1 wt mixtures of 
sodium sesquicarbonate and caldum carbonate having a partide diameter of 0.5 Mm; 20:1 wt mixtures of 
sodium sesquicart)onata and caldum hydroxide having. a partide diameter of 0.01 |im; and a 3:3:1 wt 
mixture of sodium cartionate, sodium aluminate and caldum oxide heving a partide diameter of 5 |im. 

Other Optional Detergent Ingredients 
Other optional ingredients which can be included in detergent compositions of the present invention. 
In their conventional art-established levels for use U.e. from 0 to 20%), Indude soh/ents, bleaching agents, 
bleach activators, soil-suspending agents, corrosion inhibitors, dyes, fillers, optical brighteners, 
germlddaSr pH adjusting agents (monoethanolamine, sodium carbonate, sodium hydroxide), enzymes, 
enzyme atafoObing agents, perfumes, fabric softening components or static control agents. 

Detergent Formulations 

Granular fbrmulations embodying the detergent compositions of the present invention can be formed 
by conventional techniques, i.e. by slurrying the individual components in water and then atomizing and 
spray-drying the resultant mbcture, or by pan or drum granulation of the ingredients. Granular formulations 
preferabh^ comprise from 10 to 30% detergent surfactant usually anionic. 

Liquid formulations embodying the detergent compositions can be built or unbuilt If unbuilt these 
compositions convefrtionally contain 15 to 50% total surfactant from 0 to 10% of an organic base such as a 
mono-, di-, or tri-alkanol amine, a neutralization system such as an alkali metal hydroxide and a lower 
primary alcohol such as ethanol or isopropanol, and approximately 20 to 80% water. Such compositions 
are normelly homogeneous single phase liquids of low viscosity (100 to 150 mPa.s at 23.9^ (centipoise at 
75'F)), 

Built liquid detergent compositions can be in the form of single phase liquids provided that the builder 
is solufoilized in the mixture at its level of use. Such liquids conventionally contain 10 to 25% total 
surfactant 10 to 25% builder which can b organic or inorganic, 3 to 10% of a hydrotrope system and 40 to 
77% water. Liquids of this type also hav a 1 w viscosity (100 1 150 mPa.s at 23.9X (c ntipoise at 75**^). 
Built liquid detergents inc rporating comp n nts that f rm heterogeneous mbctures ( r levels of builder 
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that cannot t>e complet ty dissolved) can also compnse det rgent c mposrti ns of th present inventi n. 
Such liquids conventionally employ viscosity modifiers to produce systems having plastic shear 
characteristics to maintain stafol disp rsi ns and to prevent phas separation r s lid settlem nt. 

Near Neutral Wash pH Detergent Formulations 

While the detergent compositions of the present invention are operative within a range of wash pHs 
(e.g. from 5 to 12), they are particularly suitable when formulated to provide a near neutral wash pH, i.e. an 
initial pH of from 6-0 to 8.5 at a concentration of from 0.1 to 2% by weight in water at 20"C. Near neutral 
wash pH formulations are better than enzyme stability and for preventing stains from setting, (n such 
formulations, the wash pH is preferably from 7.0 to 8.5r and more preferably from 7.5 to 8.0. 

Preferred near neutral wash pH detergent formulations are disclosed in EP — A — 0095 205 (European 
Patent Application 83200688.6), J.H.M. Wertz 8i P.C.E. Goffinetr filed on May 16, 1983. These preferred 
formulations compnse: 

(a) from 2 to 60% (preferably from 10 to 25%; by weight of an anionic synthetic surfactant as 
previously defined; 

(b) from 0.25 to 12% (preferably from 1 to 4%) by weight of a cosurfactant selected from the group 
consisting of: 

(1) quaternary ammonium surfactants having the formula: 

(R*{OR»)J[R*(OR»M,R"N*X- 

wherein R^ each R^, R^, R^ X and y are are previously defined; each y is from 0 to 10 and the sum of the y 
values is from 0 to 15; and X is any compatible anion; 

(li) diquatamary ammonium surfactants having the formula: 

tR«(OR'W[R*{OR»yaN*R*N*R*IR*(OR»yt OC')n 

wherein R', R*, R*, y and X are as defined above; particularly pre fe rred are the Cr-Cta alleyi , 
pentamethytethyienediamlne chloride, bromide and methylsulfate salte; 

(iii) amine su rfacta n ts having the formula: 

IR*(0R»),1[R*(0R»),1R«N 

wherein R', R'^ R*, R' and y are as defined above; particularly preferred are the Ci«— Cie alley! dimethyl 
amines; 

(iv) diamine surfactants having the formula: 

[R*{OR*yiR*(OR^)ylNR'NRnR*(OR*),J 

wherein R^ R*, R\ R* and y are as defined above; particularly preferred are the Ci^— Cia aikyl dimethyl 
diamines; 

(v) amine oxide surfactants having the formula: 

[R*(OR»)y][R*(OR«),]R''f4-0 

wherein R«, R», R*. R» and y are as defined above; particularly preferred are the C,a— C,e allcyldimetiiyl 
amine oxides; end 

(vi) dl(amine oxide) surfactants having the formula: 

IR*(OR»)yl[R*(OR*)ylNR«NR«(R*(OR*)J 
O 0 

wherein f^, R*, 9^, R* and y are as defined above; preferred are the Ci«— Ct« alkyl trimethyiethylene 
di(amine oxidee) and (c) from 5% to 40% l»y weight (preferably 7 to 30% by weight, and most preferably 
from 10 to 20% by weight) of a fotty acid containing from 10 to 22 cartjon atoms (preferably a O^o — 
saturated fatty add or mixture thereof); the mole ratio of the anionic surfactant to the cosurfactant being at 
least 1 and preferably from 2:1 to 20:1. 

Such compositions also preferably contain from 3 to 15% by weight of an ethoxylated alcohol or 
ethoxytated alkyl phenol (nonionic surfactants) as previously defined, i-llghly preferred compositions of this 
type also preferably contain from 2 to 10% by weight of citric acid and minor amounts (e.g., less than 20% 
by weight) of neutralizing agents, buffering agents, phase regulants, hydrotropes, enzymes, enzyme 
stabilizing agents, polyacids, suds, regulantSr opadfiers, antioxidants, bacteriddes, dyes, perfumes and 
brighteners, such as those described in U.S. Patent 4,285,841 to Barret et al., issued August 25, 1981. 
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Special Embodiments of Dot rgent Compositions 
According to the Present Invention 

A. Granular Detergent Composltl n (TIOE) 

B. Uquid Detergent Composition (WORLD UQUID) 

Spectffc Embodiments of Detergent Compositions 
According to the Present Invention 

Embodiment i 

The following embodiments illustrate, but are not limiting of, detergent compositions of the present 
invention: 

A granular detergent composition is as follows: 



Component Wt % 



Polyurethane of Example 1 1 .0 

Sodium C,4— Ct9 alkylethoxysulfate 10.7 

C,s linear allcyl benzene sulfonic add 4.3 

C,r-Ci4 alkylpolyethoxylate (6) 0.5 
Sodium toluene sulfonate 1 .0 

Sodium tripolyphosphate 32.9 

Sodium cartMnate 203 

Sodium silicate 5^ 
Minors and water Balance to 1 00 



The components are added together with continuous mixing to form an aqueous slurry which Is then 
spray dried to form the composition, instead of the polyurethane, the random copolymer of Example 2» the 
PEA of Example 3a, the PEI of Example 3b or the diallylamine polymer of Example 4 can be substituted 
therefor. 

Embodiment II 
A liquid detergent composition is as follows: 



Component wt % 



Random Copolymer of Example 2 1.0 
Sodium Cir-Cts atkyi polyethoxy (2.S) sulfate BJ3 
Ct«— Ct4 allcyl dimethyl amine oxide 33 
Sodfum toluene sulfonate 5.0 
Monoethanolamine 2^3 

Sodium nitrilotriacetate 18.2 
Minors and water Balance to 100 



The components are added together with continuous mixing to form the composition. Instead of the 
random copolymer, the polyurethane of Example 1, the PEA of Example 3a, the PEI of Example 3b or the 
diallylamine Polymer of Example 4 can be substituted therefor. 
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Embodiments lit and IV 
Liquid detergent compositions are as follows: 

Component WL % 



PEA of Example 3a 

Ci4 — alkylethoxysutfudc add 
10 C,4 — Cia alkylpotyethoxy (2^5) sulfuric acid 

Ci3 linear alkylbenzene sulfonic acid 

Cia allcyl trimethylammoniun chloride 

Cir— Ci3 alcohol polyethoxyiate (6.5) 

Coconut fatty acid 
IS Citric acid monohydrate 

Oiethylenetriamine pentaacetic acid 

Protease enzyme 

Amylase enzyme 

Monoethanoiamine 
20 Triethanolamine 

Sodium hydroxide 

Potassium hydroxide 

1,2-Propanediol 

Ethanoi 

25 Sodium formate 

Sodium toluene sulfonate 
Minors and water 

Embodiment IV is prepared by adding the components together with contlnous mbdng, in the following 
30 order to prtxJuce a clear liquid: a paste premix of the alkylbenzene sulfbnic add, 0.9 parts of the sodium 
hydroxide, propylene glycol, and 2.3 parts of the ethanoi; a paste prembc of the alleylpolyethoxysulfuric 
add, 1.1 parts of the sodium hydroxide and 3.1 parts of the ethanoi; alcohol polyethoxyiate; premix of 
monoethanoiamine, triethanolamine and brighteners, 1.5 parts potassium hydroxide; balance of the 
ethanoi; citric add; formate; 1.4 parts potassium hydroxide; fatty add; pentaacedc acid; allcyl 
» trimethylammonlum chloride; adjust pH to about 8.4 with potassium hydroxide, water or citric add; 
enzymes; PEA (60% aqueous solution); and perfume. Embodiment III can be prepared in a similar manner. 
Instead of the PEA, the polyurothane of Example 1 , the random copolymer of Example 2, the PEI Of Example 
3b or the diallylamine polymer of Example 4 can be substituted therefor. 

40 Embodiment V 

A liquid detergent composition Is as follows: 

Component Wt. % 

45 PEI of Example 3 

Sodium C^^ alkylpolyethoxy (3) sulfate 
Cig — Ci3 alcohol polyethoxyiate (6.5) 
Monoethanoiamine 
Ethanoi 

so Citric acid monohydrate 

Minors and water 

The components are added together with continuous mixing to form the composition. Instead of the 
PEI, the polyurethane of Example 1, the random copolymer of Example 2, or the diallylamine polymer of 
ss Example 4 can be substituted therefor. 

Claims 

1 . A water-soluble zwitterionic polymer clay soil removal/antl-redeposition properties, which comprise 
so a polymer backbone, at least 2 M groups and at least one L— X group, wherein M Is a cationic group 
attached to or Integral with satd backbone and contains an N+ positively charged center; X is an anjonic 
group, r a mixture of anionic and nonionic groups; and L is a hydrophlllc chain <»""»cting groups M and 
X or connecting X to said backb n ; L also contains the polyoxyalkylene moiety —MR 0)«(CMaCMaOJ„i— , 
wh rein R' is Cr-C* alkyiene or hydroxyalkylene, m and n are numbers such that the mot ty 
55 — <CHaCHaO)„)— comprises at least 50% by weight of said polyoxyalkylene moiety, and n Is at least 3. 
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2. A pofymer according to Cairn 1 wherein said baclcbone is selected from the group consisting of the 
polyurethanesr the polyesters, the polyethers, the polyamides, the polyimldee, the potyacrytates, the 
polyacryfamides, the polyvfnylethers, th polyaiicytenes, the polyalkarylenes, the polyaikyleneamines, the 
polyalkyleneimines, the poiyvinyiamines, the polyatlylamines, and the polydiallylamines, 
polyvfnyipyndinesr polyaminotriazoles, polyvinyl alcohol, aminopolyureylenes and mixtures thereof. 

3. A polymer according to Claim 2 wherein the ratio of groups M to anionic groups X is from 1 :2 to 
100:1. 



4. A polymer according to Claim 3 wherein units of the polymer containing groups M and L— X 
comprise from 50 to 100% of the polymer. 

5. A polymer according to Claim 4 wherein the number of groups M and L-X are each from 3 to 40 

6. A polymer according to Claim 4 wherein m and n are numbers such that the moiety --(CH,CH,0) — 
compnses at least 85% by weight of said polyoxyalkylene moiety. ^ -HCHaCHaO)„- 

7. A polymer according to Claim 6 wherein m is o and n i at least 12. 

8. A polymer according to Claim 7 wherein X is OSO" or SO", or a mixture thereof with H 

9. A polymer according to Claim 1 which comprises units having the formulas I, II, III 



I 

J— (a1 - r1 . r2 - c - r3-^ 



{R^),^-C(C3HgO)^(CH2CH20)„].(R^)p.X 



11 



(/),j-[(C3HgOyCH2CH20)„3.(R^)p.X 



III 



0 0 0 0 0 
wherein Is -NC-, -CN-, -CO-. -OC- or -l^-; 
R R 

R is H or Ci— C4 alicyl or hydroxyalkyi; R^ C^ — C12 alkylene, hydroxyalkylene, aitcenylene, cycloalkylene, 
aryiene or alkarylene, or a C« — Ca oxyalkylene moiety having from 2 to 20 oxyalkylene units provided no 
0 — O or N— O bonds are formed with A^; when -x is 1, is — R*— except when A' Is 

O 

II 



or is — {OBn^^or — OR*— provided that no O— O or N— O bonds are formed with A^ and R* is — R*, except 
when is ' 

O 

II 



or Is — <R^>— y or — R«0— provided that no O— O or 0— N bonds are formed with A^ ; when x is O, R* is 
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-(OR^)y-. -or5-. -cor^, .ocr5., -ocorS. .ncrS. 



0 0 RO 




R* is C1-C4 alkyi or hydroxyalkyl. -HRH»,— or the moiety —(R«)h— ((C,HeOL(CHaCHaO) J— <R*)p—X; R« 
is Ci— Cia alkylene, hydroxyalkylene, alkenylene, arylene, or alkarylene; each R* is C,— C* alkyl or 
hydroxyalkyl — (R*0)-— R*. or two R* together form the moiety — <CHa)r— A*— (CHa),— , where A* is — O— 
or — CHa— ; is H or R*; R* is C«-Cs alkylene or hydroxyelkylene; R* is H, — CR, — R, or a mixture thereof; 
X Is SOs*, OSOs" or COj-; k is 0 or 1 ; m is from 0 to 5; n is at least 3; m and n are numbers such that the 
moiety ^CH2CH80)„— comprises at least 86% by weight of the moiety — {(CsHeO)m(CHaCHaOU; p is 1 , or 0 
only when X is SO,'; q is from 1 to 100; r is 1 or 2» s is 1 or 2, and r + s is 3 or 4; y is from 2 to 20; the number 
of u, V and w is such that there are at least 2 N+ canters and at least 2 X groups. 
10. A polymer according to claim 9 wherein A' is 



X is 1; RMs Cf— C« alkylene; R* is ^OR*)y- or OR*—; R* is ^R'0)v^ or — R'O-; R^ and R* are each 
methyl or-4R*0),— H; R* is Ci— C, elkylene; R^ is H or C— C, alkyl; R* is ethylene; X is SO,' or OSO3*; k is 
0; m is from 0 to 5; p is 1; q is from 2 to 40; y is from 2 to 12. 

11. A polymer according to Claim 10 wherein v and w are eech 0 and u is from 3 to 40. 

12. A polymer according to Claim 11 wherein m is 0 and n is at least 12. 

13. A polymer according to Claim 1 which comprises units having formulas iV, V and VI: 



O 

II 

—NO— or 



H 



O 



II 

— CN— ; 



H 





IV 




VI 
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0 0 0 0 0 0 
11 II II Ii I* » 
wherein A' is .Q.. -lyC-. -NC0-. -CNC-, -Cfl-. -OCN 

^ It 



i ' I 
R R 



•oH., -olo-. 



a 



8 

CO., or -NCN- 
I I 

to R R 



IS 



20 



28 



R is H or Ci— C4 alkyl or hydroxyallcyl; is substituted CV-C,a alkylene, hydroxyalkylene, alkenylene, 
aryiene or alkarylene, or substituted (<— C, oxyalkyiene; each R* is C,— Ca alkylene, hydroxyalkylene, 
alkenylene, ar/lene or alkarvrlene; each R* is Ci— C* alkyl or hydroxyalkylr — (R'O),— R* the moiety 
-HR*)k— {(CaHeO^fCHaCHaO)^]— (R*0)p— X, or two R* together form the moiety — (CHa),^AMCHa) — 
wherein A' is — O— or — CHa— ; each R* is C,-^* alkyl or hydroxyalkyi, — {R*0),— R», or two R* together 
form the moiety -HCHa)r-A*— (CHj),— ); R« is Ca— C, alkylene or hydroxyalkylene; R« is H, 

— CR, 

II 

O 

— fl or a mixture thereof; X is SO,", OSO," or COj*; j is 1 or 0; k is 1 or 0; m is from 0 to 5; n is at least 3; m 
and n are numbers such that the moiety -HCHtCHaO)„)— comprises at least 85% by weight of the moiety 
— l(C,H«0)n,(CHaCHaO) J— ; p is 1, or 0 only when X is SO3"; q is from 1 to about 100; r is 1 or 2, s Is 1 or 2 
and r + s Is 3 or 4; the number of u, v and w are such that there are at least 2 centers and at least 2 X 
groups. 

14. A polymer according to Oalm 13 wherein A^ Is 

O 

II 



H 

3S • O 



or— O— ; R' is 



40 — CHaCH — or 

I 

CH, 

I 

I 

R* Is Cg— Ca alkylene; each R» and R* are methyl or — {R»0),— H; R» is ethylene; X Is 80," or OSO,"; j is 1 ; k 
is 0; p is 1; q is from 2 to 40. 
50 15. A polymef according to Daim 14 wherein v and w are each 0 and u is from 3 to 40. 

18. A potfmmr according to Gaim 15 wherein m is 0 and n is at least 12. 

17. A pdymar according to Oaim 1 which comprises units having formulas VIU VIII and IX 



r 



i« 'd r I 
-C(R^-M']-, vn 4{?}-H') 3 



(&3)^.C{C3H50)JCH2CH20)„]-(R )p-X, 



VIII 



60 



SS 



-f(R^-M')- 



•C{W)„(CH2CH20)„].(r3)p-XJ, 



IX 
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wherein R' is C^— Cia alkylene, hydroxyalkylene, alkenyl ne, cydoalkyl n aryl n r alkarylene, or a 
Cr-Ca oxyalkylen moiety having from 2 to 20 oxyalkyi ne units pr vided that no O— N b nds are formed; 
each R* is C— C4 alkyl or hydroxyalkyl, — (R*0),— r th motety 
— <R')fc— {|C,H50L(CHaCHaO)J— (R*0)p— X; each R» is C,— C,, alkylene, hydroxyalkylene, alkenylene, 
6 arylene or alkarytene; R^ is C^— C, alkylene or hydroxyalkytene; R* is 



10 



IS 



20 



— CR, 

n 

o 

— R or a mixture thereof, wherein R is — C4 alkyi or hydroxyalkyl; M' is an N+ or N center; X is SO,", 
OSO3' or CO2* or a mixture thereof with H; d is 1 when M' is N+ and Is 0 when Is N; e is 2 when M' is 
N+, and is 0 when 1^' is N; k is 1 or 0, m is from 0 to 5; n is at least 3; m and n are numbers such that the 
moiety — {CHjCHaOn— comprises at least 85% by weight of the moiety — ((CaHtO)„(CHaCHaO)«J— ; p Is 1, 
orOonly when Xis SOa~ or H; q is from 1 to 100; the number of x,y and z are such that there are at least 10 
M' groups, at least 2 N'^ centers, and at least 2 X groups. 

18. A polymer according to Qalm 17 wherein R* is Ca-^ alkylene; each R' is methyl or — (R^Q)^— H; 
each R' is alkylene; R^ Is ethylene; X is SOa' or a mixture thereof with H; k is 0; p is 0; q is from 2 to 
40. 

19. A polymer according to Claim 18 wherein Ri is ethylene. 

20. A polymer according to Claim 19 wherein x + y z is from 10 to 42. 

21. A polymer according to Claim 20 wherein m is 0 and n is at least 12. 

22. A polymer according to Claim 1 which comprises units having formulas X and XI: 
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(CHj). 



(R^),-C(C3HgO)„(CH2CH20)„] 



55 



60 




XI 



R^ is C,— C4 alkyi or hydroxyaikyi, — <R*0),— R*, or the moiety 
— (RV-{(C,H,0)«(CHaCH,0)J— <R*0)p— X; each R« is C,— Cia alkylene, hydroxylalkyiene, alkenylene, 
aryfme or alkarylene; each R» is C,— C4 alkyI or hydroxyalkyl, — (R*0>q— R*, or two R* together form the 
molely — (CHJr-HA— <CHt)^ wherein A is— O— or— CH^; R* is Cg— C, alkylene or hydroxyalkylene; R* Is 

-CR, 

B 

o 

— R or mixture thereof, wherein R is C, — C4 alkyI or hydroxyalkyl; X Is SOa", OSOa' or COa" or mixture 
thereof with H; k is 1 or 0; m is from 0 to 5; n is at least 3; m and n are numbers such that the moiety 
— {CHjCHaOn— comprises at least 85% by weight of the moiety — [(CaHaOLCCHaCHaOnJ— ; p Is 1, or 0 only 
when X \a SO3' or H; q is from 1 to 100; r is 1 or 2, s Is 1 or 2, and r + s is 3 or 4; x Is 1 or 0; y is 1 when x is 0, 
and 0 when x is 1 ; the number of u and v is such tiiat the number of N+ centers is at least 2 and the number 
of X groups is at least 2. 

23. A polymer according to Claim 22 wh rein R' is methyl or — (R^),— H; R* is Ca— C, alkylene; R' is 
methyl or — (R*0),— H; R* is ethylene; X is SO," or a mixture thereof with H; k is 0; p is 0; q is from 2 to 40. 

24. A polymer according to Claim 23 wherein v is 0 and u is from 3 to 40. 
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25. A pofymer according to Claim 24 wh rein m is 0 and n is at least 12. 

26. A detergent composition, which comprises: 

(a) from 1 to 75% by weight of a nonionic, an amphoiytic, zwitterioniCr or cationic deterg nt surfactant 
or mixtures thereof; and 

(b) from 0.05 to 95% by weight of a water-soluble zwitterionic polymer having clay soil removai/antl- 
redepositfon properties which comprises a polymer backbone, at least 2 M groups and at least one L— X 
group, wherein M is a cationic group attached to or integral with said backbone and contains an N+ 
positively charged center; X is an anionic group or a mixture of anionic and nonionic groups; and L is a 
hydrophilic chain connecting groups M and X or connecting X to said polymer backbone; L also containing 
the poiyoxyalkylene moiety —{(R'0)„(CHaCHaO) J—, wherein R' is C,— C* alkylene or hydroxyalkylene, m 
and n are numbers such that the moiety — (CHjCHsOn)— comprises at least 50% by weight of said poiyoxy- 
alkylene moiety, and n is at least 3. 

27. A composition according to Claim 26 which comprises from 0.1 to 10% by weight of said 
zwitterionic polymers. 

28. A composition according to Claim 27 which comprises from 1 to 3% by weight of said zwitterionic 
polymers. 

29. A composition according to Claim 28 wherein said detergent is selected from the group consisting 
of nonionic surfactants, anionic surfactants or mixtures thereof. 

30. A composition according to Claim 29 which further comprises from 0 to 80% by weight of a 
detergent builder. 

31. A composition according to Claim 26 wherein said backbone Is selected from the group consisting 
of the polyurethanes, the polyesters, the polyethers, the polyamides, the polyimides, the polyacrylates, the 
polyacryiamldes, the polyvfnylethers, the poiyelkylenes, the polyalkarytenes, the polyalkyieneimines, the 
polyvfnylamines, the polyallylamines, and the polydiailylamines, pclyvinylpyridines, polyaminotriazoles, 
polyvinyialcohol and mixtures thereof. 

32. A composition aocording to Daim 31 wherein the ratio of groups M to anionic groups X Is from 1 : 1 
to 50:1. 

33. A composition according to Claim 32 wheein units of the polymer containing groups M and L— X 
comprise from 50 to 100% of the polymer. 

34. A composition according to Claim 33 wherein the number of groups M and L— X are each from 3 to 

40. 

35. A composition according to Claim 33 wherein m and n are numbere such that the moiety 
— (CHaCHaO)n— comprises at least 85% by weight of said poiyoxyalkylene moiety. 

36. A composition according to Qalm 35 wherein m Is 0 and n is at least 12. 

37. A composition according to Claim 38 wherein X Is OSO,~ or SO,", or a mixture thereof with H. 

PatentwisprQcho 

1. EIn wasseridsfiches, zwftterionlsches Polymer mit Tonschmutnntfemunga/Antiwiederabsetzungs- 
Elgenschaften, welches ein Polymerskeiettr wenigstsns 2 IM-Gruppen und wenigstens eine t— X-Gruppe 
enthflit worin M eine kationlsche Gruppe let, die an das genannte Skalett gebunden oder in dieses 
eingebaut ist und ein N* positiv geladenes Zentrum enthdit; X eine anionische Gruppe, oder ein Gemisch 
aus anionlschen und nichtionischen Gruppen tet; und L eine hydrophile Katte ist vvolche die Gmppen M 
und X verbindet oder X mit dem genannten Skelett verbindet; und L auch den Polyoxyalkylenrest 
— ((R'0)„(CH,CHaO)J— enthfiltr worin R' C«— C4-Alkylen oder Hydroxyalfcylen ist, m und n soiche Zahlen 
sind, daft der Rest MCHaCHtO)«~ wenigstens 50 Gew.-% des genannten Polyoxyalkylenrestes ausmacht, 
und n weniqitans 3 ist 

2. Bn Polymer nach Anspruch 1, worin das genannte Skelett aus der Gruppe ausgewdhit ist die aus 
den Polyurethanan. den Poiyestem, den Poiyethem, den Polyamiden, den Polyimiden, den Polyacrylaten, 
den Pdlyacrytemiden, den Polyvinylethem, den Potyaikylenen, den Polyalkarylenen. den Polyaikylen- 
aminen, den Polyaiicyleniminen, den Polyvinyiaminen, den Polyallylaminen und den Polydiallylaminen, 
Polyvinyfpyridinan, Polyaminotriazolen, Polyvihytalkohol, Aminopoiyureylenen, und Qemlschen davon. 
besteht 

3. en Polymer nach Anspruch 2, wobei das Verhiltnis von M-Gruppen zu anionlschen X-Gruppen 1 :2 
bis 100:1 betrdgt 

4. Ein Polymer nach Anspruch 3, wobei die M-'und L— X-Gruppen enthaltenden Polymereinheiten 50 
bis 100% des Poiymere ausmachen. 

5. Ein Polymer nach Anspruch 4, wobei die Anzahl der M- und L— X-Gruppen jeweils 3 bis 40 betrdgt 

6. en Polymer nach Anspruch 4, wobei m und n soiche Zahlen sind, daB der Rest — (CHaCHaO)„— 
wenigstens 85 Gew.-% des genannten Polyoxyalkylenrestes ausmacht 

7. Ein Polymer nach Anspruch 6, wobei m 0 ist und n wenigstens 12 ist 

8. EIn Polymer nach Anspruch 7, wobei X OSO3* oder SO3", oder ein Gemisch davon mit H ist 

9. Ein Polymer nach Anspruch 1, welches Einh iten der Formein I, II und III: 
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(A^-R^-aM^.R^ - jl* - R^— 



(R5)^.C(C3H50)„(CH2CH20)„].(R5)p.X 



-rI . ^\•R^ j- 



II 



(A^ - r1 - aM^ r2 - / - R^H— "I 



{R5)^-C(C3H50yCH2CH20)„].(R5)p.X 



enthdit worin 



0 0 0 0 O 

It II It M M 

-NC-, -CN-, -CO-, -OC- Oder -C- iat; 

I I 
R R 

R H Oder Ci— C4-Alicyl Oder Hydroxyalkyi ist; R^ C^— CirAlkylen' Hydroxyalkyien^ Alkenylen, Cydoalkylea 
Arylen Oder Alkarylen, oder ein Cr-Cj-Oxyalkytenrest mit 2 bia 20 Oxyalkyleneinhelten mK der Ma&gabe 
ist, daft kaine O— O- Oder N— O-Blndungen mit gebildet sind; wenn x 1 ist R* fQr — R* — steht 
ausgenommen, wenn A^ fOr 

O 

0 

steht Oder — <OR*)y— Oder — 0R«— mit der Ma&gabe ist daft keine O— O- Oder f^*— O-Bindungen mit A^ 
gebildet sind, und R^ fOr — R^ steht ausgenommen* wenn A^ 

O 
I 

ist Oder —(R*0)y— Oder —RK)— mtt der Maftgabe bedeutet, daft keine oder O— N-8indungen mit A^ 
gebildet sind; fells x 0 1st R* 

.(OR®) -OR^-. -COR^., -OCR^-. -OCOR^-, -NCR^-. -NCOR^-, 

y #f 11 I* • • 

0 0 0 RO RO 

0 

-CNR®- Oder -OCNR®- 1st, und R^ fUr -R®- steht; 
If I I 
OR R 

R* C-C4-Aikyl Oder Hydroxyalkyi, — <R«0),--R», oder den Rest -^R*)^— {(C,H,0),„(CHaCH20) J--(R«)p— X 
bedeutet; R« C,— C,a-Alkylen, Hydroxyalkylen, Alkenylen, Arylen oder Alkarylen ist; jeder Rest Ci— C*- 
Alkyl Oder Hydroxyalkyi Oder — <R^),— R« Ist oder zwei Rests R« gemeinsam den Rest 
— <CHt),— A^MCHa),— Widen, wobei A» — O— oder — CH, ist; R' H oder R* Ist; R» Ca— C,-Alkylen Oder 
Hydroxyalkylen ist; R' H, 

— CR, 

fl 

O 
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Oder ein Gemisch davon, fst; X SO,', OSO,' Oder CO2* let; k 0 oder 1 \st: m 0 bis 5 ist; n wenigstens 3 
ist; m und n solche Zahlen sind, daS d r Rest — (CHtCHaO).^ wenigstens 85 Gew.-% des Restes 
M(C3HeO)m(CHiCHtOU ausmacht; p 1 tsc Oder nur dann, wenn X fQr SO^' steht 0 ist; q 1 bis 100 ist; r 1 
Oder 2 fst; a 1 oder 2 ist und r s 3 Oder 4 iat; y 2 bis 20 fat; und der Zahienwert von u, v und w ein sotcher 
ist da8 wenigstens 2 N'*'-Zentrenen und wenigstens 2 X-Gnippe voriiegen. 

10. Ein Polymer nach Anspruch 9, wobei 



0 O 

II II 
— NC— Oder — CN— 

1 I 
H H 

ist; X 1 ist; Cr-<VAJkylen ist; R* — {OR«)y— oder 0R»— ist; R* — (R^)^ oder — R«0— ist; R* und R« 
jeweils Methyl oder — <R«0),— H sind; R» C,— C-Alkylen Ist; R' H oder Cr-Ca-Allcyl Ist; R* Ethylen ist X 
SO3' Oder OSOs' ist; k 0 ist; m 0 bis 5 ist; p 1 Ist; q 2 bis 40 ist; und y 2 bis 12 ist 

11. Ein Polymer nach Anspruch 10, wobei v und w jeweils 0 sind, undu 3 bis 40 ist 

12. Ein Polymer nach Anspruch 1 1, wobei m 0 ist und n wenigstens 12 ist 

13. Ein Polymer nach Anspruch 1, wetches Einheiten der Pormein IV, V und VI: 



f 



(It^)ykt (R^),j.C(C3H50),(CH2CM20)„].(R^)p-X 



(R^)k-C(C3Hg0yCH2CH20)„].(R2)j^.X " ^3 



enthflit worin A^ 



O 0 0 0 0 O 

_ n II ft II II II 

-NC-, -NCO-. -CNC-, -CN-, -OCN-, 

II III 

R R R R R 



0 0 0 O 

-0C-, -0C0-, -CO- Oder -NON- 1st; 

R R 



IV 



VI 



R H Oder Ct— C4*Alkyl oder Hydroxyalkyl ist; R' substituiertes C,— CrAlkylen, Hydroxyalkylen, Alkenylen, 
Arylen oder Alkarylen, oder substituertes (V-<VOxyalkylen ist; jeder Rest R' Ci^Cia-Alkylen, Hydroxy- 
alkylen, Alkenylen, Arylen oder Alkaryrlen ist; jeder Reat R* C^— C4-Alkyl oder Hydroxyalkyl, — {R»0),— R', 
Oder der Rest MR*)ir-I(C,HeO)m(CHtCHaO)„l-HR*)p— X ist oder zwei Reste R» gemeinsam den Rest 
-^CHt),.-Aj— (CH,),— bilden, wobei A* — O— oder — CH^— ist; jeder Rest R* C,— C^AJkyi oder 
Hydroxyalkyl oder— KR%),— R* ist oder zwei Reste R* gemeinsam den Re8tMCHa)r-A'— {CH}).— bllden; 
R« Cs— CrAlkylen oder Hydroxyalkylen ist; R* H, 

— CR, 

D 

o 
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— fl, Oder ein Gemisch davon, iat; X SO3". OSO3" der CO2' ist; j 1 Oder 0 let; k 1 oder 0 ist; m 0 bis 5 ist; n 
wenigstens 3 Ist; m und n solche Zahien sind, daB der Rest — {CHaCHjO)^— wenigstens 85 Gew.-% des 
Reates — [(C3hU0)m(CH2CH20)A}— ausmactit; p 1 ist oder nur dann 0 ist wenn X SO,' ist; q 1 bis 100 ist; r 1 
Oder 2 ist; 8 1 oder 2 ist und r + s 3 oder 4 ist; und der Zahlenwwert von v und w ein solcher ist, daft 
wenigstens 2 N'^-Zentren und wenigstens 2 X-Grupen vorliegen. 
14. Ein Polymer nach Anspruch 13, wobei 

0 




oder- 



O 
I 



CH, 

1 

— CHaCH— Oder — CHjC— ist; 



R* Cr-CrAlkylen ist; jeder Rest R* und R* IVfethyl Oder— (R«0»,— H Ist; R« Ethylen ist; X SO," oder OSO," 
ist; j 1 ist; k 0 ist ; p 1 Ist; und q 2 bis 40 ist. 

15. Ein Polymer nach Anspruch 14, wobel v und w jeweits 0 sInd, und u 3 bis 40 ist 

16. Ein Polymer nach Anspruch 15, wobel m 0 ist und n wenigstens 12 Ist 

17. Ein Polymer nach Anspruch 1, welches Einhelten der Formein Vll, VII und IX: 



r 1 ' 



(fc3)k-C{C3HgO)„(CH2CH20)„]-(R )p-Xjy 



i 



VIII 



IX 



enthdit worin R^ Cr-CirAlkyien, Hydroxyalkyten, Alkanylen, Cycloalkylen, Aryien oder Alkarylen, oder ein 
C«— Cs-Oxyalkylenrest mit 2 bis 20 03cyallcyteneinhelten mit der Mafigabe, daB keine O— N-Blndungen 
gebtidet sind, ist; Jeder Rest R* C,— C4-Alkyl oder Hydroxyalkyf, — <R*0>,— R*, oder der Rest 
— (R')ii— I(C,H«0)„(CH,CHaO)«MR')p— X ist; jeder Rest R« Ci— CrAlkylen, Hydroxyalkylen, Alkenylen, 
Aryien oder Alkarylen ist; R* Qr-CrAikylen oder Hydroxyalkyten ist; R" H, 



II 

O 



— *t Oder efn Gemisch devon, ist wobei R Ci— C4*Alkyl oder HydroxyalkyI ist; M' eine N*^- oder N-Zentrum 
ist; X SO,', OSOr <Hier CO,', oder ein Gemisch davon mit H ist; d 1 ist Mis M' fOr N'^ steht, und 0 1st fells 
M' fQr N steht; e 2 ist fella M' fOr steht und 0 ist, fells M' fOr N steht; k 1 oder 0 ist m 0 bis 5 ist; n 
wenigstens 3 ist; m und n solche Zahien sind, daS der Rest — (CHaCHiO).^ wenigstens 85 Gew.-% des 
Restes --{(CsH^OmCCH^CHaOnl— ausmacht; p 1 ist oder nur dann 0 ist fells X SO," oder H ist; q 1 bis 100 
ist; und der Zahlenwert von x, y und z ein solcher ist dafi wenigstens 10 M'-Grupen, wenigstens 2 N*^- 
Zentren und wenigstens 2 X-Gruppen vorliegen. 

ia Ein Polymer nach Anspruch 17, wobei R^ Cr-C,-Alkylen ist; jeder Rest R* Methyl oder — <R«0),— H 
ist; jeder Rest R^ d— C,-Alky1en ist; R* Ethylen ist; X SO,"", oder ein Gemisch davon mit H ist; k 0 ist; p 0 Ist; 
und q 2 bis 40 ist 

19. Ein Polymer nach Anspruch 18, wobei R^ Ethylen ist 

20. Ein Polym r nach Anspruch 19, wobei x y + z 10 bis 42 ist 

21. Ein Polymer nach Anspruch 20, wobei m 0 Ist und n w nigstens 12 ist 

22. Ein P lymer nach Anspruch 1, welches Einheiten der Formein X und XI: 
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X 



XI 



enthait worin C,— C4-AJIcyl otJer HydroxyalkyI* — {R*0),— R«, oder der Rest 
^R*)il-^(C^H«0)„(CH2CHaO)JHR*)p— X Ist; jeder Rest R* Cr-^rAlkylen, Hydroxyaikylen, Alkenylen, 
Arylen oder Alkarylen ist; jeder Rest R^ Ci^4-Alkyl oder HydroxyalkyI Oder --{R^)i,— R' Ist oder zwei 
Rests R* gemeinsam den Rest — (CHa),— A— <CH,)« bilden, wobei A oder —CH^ Ist; R* Ca— Cg* 

Alkylen oder Hydroxyalkylen ist; R* H, 

-CR, 



— Rr Oder ein Gemisch davon, 1st ymbei R Cr-C4«Aikyl oder HydroxyalkyI ist; X SO,*, OSO,* oder COa', 
Oder ein Gemisch davon mit H ist; k 1 oder 0 ist; m 0 bis 5 ist; n wenlgstens 3 ist; m und n solche Zahlen 
sind, dafi der RestMCH,CHaO)„— wenfgstens 85 Gew.-% des Restes^(C,HcO)«|CHaCH80)„l— ausmacht; 
p 1 ist Oder nur dann 0 ist wenn X SOa* oder H ist; q 1 bis 100 ist; r 1 oder 2 ist; s 1 oder 2 ist und r + s 3 
Oder 4 ist; x 1 oder 0 ist; y 1 1st fails x 0 bedeutet und 0 ist fells x 1 bedeutet ; und der Zahlenwert von u und 
V ein solcher ist daS die Anzaht der N^-Zentren wenigstens 2 betrdgt und die AnzaM der X-Gruppen 
wenigstens 2 ist 

23. Ein Polymer nach Anspruch 22, wobel R' Methyl oder — {R*0),— H ist; R« Ca— Ca-AJkylen fst; R* 
Methyl oder — (R*0),— H ist; R* Ethylen ist; X SO,", oder ein Gemisch davon mit H ist; k 0 ist; p 0 Ist; und q 
2bls40ist. 

24. Ein Polymer nach Anspruch 23, wobef v 0 1st und u 3 bis 40 ist 

25. Ein Polymer nach Anspruch 24, wobef m 0 ist und n wenigstens 12 ist 
25. EIne Detergenszusammensetzung, welche enthflit: 

(a) 1 bia 75 Gew.-% eines nichtionischen, ampholytischen, zwitterionischen oder kationischen 
Oetargene-grenzflichenaktiven MIttels, oder von Gemischen davon; und 

(b) OfiB bto 95 Gew.-% eines wasserldslichen, zwitterionischen Polymers mit Tonschmutzentfemungs/ 
Antfwfadarabsetzungs-agenschaften, welches ein Polymerskelett wenigstens 2 M-Gnippen und 
wenigsttns eine L— X-Gruppe umfafit worin M eine an das genannte Skelett gebudene oder eine in dieses 
eingebaute Jntlonische Gruppe Ist und ein positiv geladenes Zentrum enthdlt; X eine anionische 
Gruppe, Oder efn Gemisch aus anionischen und nichtionischen Gruppen ist; und L eine hydrophile Kette 
ist welche Gruppen M und X verbindet oder X mit dem genannten Polymer-skslett verbindet; L auch den 
Polyoxyalkylenrest — [(R'0)„(CHaCHaO)J— enthAlt wobei R' Ca--C4*Alkyien oder Hydroxyalkylen ist m 
und n solche Zahlen sind, dafi der Rest -*{CH,CHaO).— wenigstens 50 Gew.-% dee genannten Polyoxy- 
alkylenrestes ausmacht und n wenigstens 3 ist 

27. Eine Zusammensetzung nach Anspruch 26, welche 0,1 bis 10 Gew.-% des genannten 
zwitterionischen Polymers enthdit 

28. Eine Zusammensetzung nach Anspruch 27, welche 1 bis 3 Gew.-% des genannten zwitterionischen 
Polymers enthdit 

29. Eine Zusammensstzung nach Anspruch 28, wobel das genannte Detergens-grenzfldchenaktive 
Mittei aus der Gruppe ausgewflhit ist die aus nichtionischen grenzfldchenaktiven Mittein, anionischen 
grenzfiachenaktiven Mittein, oder Mischungen davon, besteht 

30. Eine Zusammensetzung nach Anspruch 29, welche welterhin 0 bis 80 Gew.-% eines Detergens- 
gerOstoffes enthdit 
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31. Eina Zusammensetzung nach Anspruch 26/wobai das genannte Skel tt aus der Gruppa ausgewihit 
ist dia aua dan Polyurathanen, dan Polyestam, dan Potyethem, dan Polyamldan, dan Polyfmidan, dan 
Polyacrylatan, dan Polyaoylamidan, dan Polyvinytatham, dan Polyallcylanan, dan Polyalkarylanan, dan 
Polyalkylaniminan, dan Polyvinylaminan, dan Polyallyfaminan und dan Polydiallylaminan, Polyvinyl- 
pyridenan, Polyaminotriazotan, Polyvinyialkohoir und Gamlachan davon, beataht 

32. Eina Zusammanaetzung nach Anspruch 31 • wobai das Varhditnis von M-Gruppan zu anionischan X- 
Gruppan 1:1 bis 50:1 batrdgt. 

33. Eina Zusammansatzung nach Anspruch 32, wobai Einhaitan das Polymars, dia und L-X-Gruppan 
anthaitan, 50 bis 100% daa Polymers ausmachan. 

34. Eina Zusammansatzung nach Anapruch 33, wobai dia Anzahl dar M- und L— X-Gruppan jaweils 3 
bis 40 batrdgt 

35. Eina Zusammansatzung nach Anspruch 33, wobai m und n solcha Zahlan sind, daS dar Rast 
— (CHaCHaOln— wenigstans 85 Gew.% das ganannten Polyoxyallcylenrastas ausmacht 

36. Eina Zusammansatzung nach Anspruch 35, wobai m 0 ist und n wanigstana 12 ist. 

37. Etna Zusammansatzung nach Anspruch 36, wobai X OSO," odar SO9*, Oder ain Gemisch davon mit 
H ist 



Ravandications 

1. Polymdra zwittdnonique soluble dans I'eau ayant das propridtte d'dlimination das sailssures 
argileusas et d'antireddposftion, qui comprand un squaletta da polymdra, au moina deux groupes M at au 
mains un groups L—K dans lequel M est un groups cationiqua ffx6 au squaiette au faisant partle de ca 
squeiette et contient un centre chargd poshivement; X est un groups anionique, ou un melange da 
groupes anioniques et non ioniques; et L est une chaTna hydrophila reliant lea groupes M et X ou reliant X 
au squaletta; L contient aussi le groupement polyoxyailcyldne — {(R'0)„|CHaCH,0)J— , dans lequel R' est 
un groupe alkyl^na ou hydroxyalieyldne en C«— C4, m at n sont daa nombres tele que le groupement 
^CH,CHtO).~ consdtua au moina 50% an poida du groupement polyoxyafkyldne, el n est au moina 6gai h 
3. 

2. Polymdre selon la revendication 1, dans lequel la squeiette est choisi dans le groupe constitud par lea 
polyurdthannes, les polyesters, les poly^hers. les polyamidea, les potyimides, les polyacrylates, les 
poiyacrylamidea, lea poly(dthers vinyliques), les polyalkyldnes. tes polyallcylaryldnes, les polyailcyl^ne- 
amines, les poiyalkyl^e-iminea, lea polyvfnylaminea, lea poiyallylamines et les polydially la mines, les 
polyvinylpyridines, tes polyaminotriazoles, lea poMalcoola vinyllquea), les aminopolyurdyldnes et leurs 
m^isnges. , ^ 

3. Polymdre selon la revendication 2, dana lequel le rapport das groupes M aux groupes anioniquaa X 
est de 1:2 6 100:1. 

4. Polymdre selon le revendication 3, dans lequel les motifs du polymdre contenant daa groupes M et 
L— X constituent de 50 d 100% du polymdre. 

5. Polymdre selon la revendication 4, dans lequel lea nombres des groupes M et L— X sont chacun da 3 
^40. 

6. Polymdre selon la revendication 4, dans lequel m et n sont des nombrea tela que le groupement 
— (CHaCHjOa— constitue au moina 85% en poids du groupement polyoxyalkylAne. 

7. Polymdre selon la revendication 6, dans lequel m est nul et n est au moina dgat ft 12. 

8. Polymdre selon ta revendication 7, dans lequel X est OSO," ou SO3", ou un mdlanga de ceux-ci avac 

H. 

9. Polymdre selon la revendication 1, qui comprand das motifs de formules 1, 11 at ill: 
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r^ 

),-r2 . . r3 



(R^),j-C{C3HgO)^(CH2CH20)^]-(R^)p-X 



^(a1 .r1 . VIr^ j_ 

-j-.(A^ . . X\ r2 y . r3^ 



II 



III 



(R5)^.[(C3HgO)„(CH2CH20)„].{R5)p.X 
0 0 0 0 



0 0 0 0.0 
dansIesquellesA' est ou •m||., ."m., .cq.^ -OC- ou -€•; 



25 11 

R R 

R est H ou un groupe alkyle ou hydroxyalkyle en Cr-C^ R' est un groupe alkyidne, hydroxyalkyldne, 
alcdnyldne, cycioalkyfdne, aryldne ou alkylaryldne en C^— C,,, ou un groupennent oxyalkyfdne en Ci— C, 
^ comportant de 2 d 20 motifs oxyalkyl^e, & condition qu'aucune liaison O— O ou N— O ne se forme avec A^; 
loraque x M ^al ^ 1, est —H*^, sauf lorsque est 



35 — 

OU est -^OR*),— ou —OR'—, d condique qu'aucune liaison O— O ou N — O ne se forme avec A\ et R* est R*, 
sauf lorsque A^ est 

O 

^ 4- • • 

ou est — <R"0)^ ou — R'O— , ft condition qu'aucune liaison 0—0 ou O— N ne se forme avec A^ lorsque x 
est nul, R' est 

45 



•(OR^)y.. -OR'-. -COR'., -Oj^R'-, -OCOR', .M{jR% 
0 0 0 RO 



O 

50 II 

OU -OCNR^-, et r3 est -R^-; 
R 

^ R* est un groupe allcyfe ou hydroxyalkyle en C,— C4, — (R*0),— ft*, ou te groupement 
^R■)k-^(C3He0)„(CHaCHa0)J— <R«)p— X; R* est un groupe alkytftne, hydroxyalkyl^ne, alc6nyldne, ar/ldne 
ou alkyiaryldne en C, — C^; cheque R* est un groupe allc/le ou hydroxyalkyle en C, — C4, — (R'O), — R*, ou 
bien deux R* forment ensemble le groupement — {CHa)r— A^CH,), — , dans lequel A* est — O — ou 
— CHj— ; R' est H ou R^; R* est un groupe alkyldne ou hydroxyalkyldne en Cr— Cj; R* est H, 

^ -CR, 

II 

O 

^« u un melange de ceux-d; X est SO,', OSOs' ou CO,*; k est nul ou ^al ft 1 ; m a una veleur de 0 ft 5; n 
» est au moins dgai ft 3; m et n sont des nombres tels que le groupement — (CHaCHaOlo- constitue au moins 
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85% en poids du groupement — [(CsHeOWCHaCHaOU; p est ^al d 1, ou est nul seulement lorsque X est 
SO,'; q a une valeur de 1 d 100; restdgal ^ 1 ou 2, sest^al d 1 ou2etr + s est dgal ^ 3 ou 4; y a une valeur 
de 2 d 20; lea nombres de de v et d w sont tela quil y ait au moins deux centred at au moina deux 
groupea X 

5 10. Polym^re salon la ravendication 9, dana lequel A' est 



0 

II 

— NC — ou 

10 I 

H 



15 



20 



O 

II 

— CN— : 

I 

H 

X est dgal li 1; eat un groupe alkyldne en C*— Ce; est — <OR*yy— ou OR"—; R' est — {R*0)y— ou 
— R^O— ; R* et R* sont chacun des groupea mdthyle ou — (R*0),— H; R* est un groupe alkytdne en C,— C,; 
eat H ou un groupe allcyle en — C,; R* est un groupe Miyldne; X est SO,' ou OSO,'; k est nul; m a une 
valeur de 0 d 5; p est 6gal ft 1 ; q a une valeur de 2 d 40; y a une valeur de 2 d 12. 

1 1 . Potym^re selon la revendfcation 10, dans lequel v et w sont.chacun nuls et u a une valuer de 3 ft 40. 

12. Polymftre' aelon la revendlcation 11, dana tequel m est nul et n est au moina ^at ft 12. 

13. Polymftre aelon la ravendication 1, qui comprend dea motifs de fdrmulea IV, V et VI: 




IV 



R^),^-C(C3H50).(CH2CH20)„]-(RMp-X 



40 



48 




VI 



dana iMQuelles eat 



58 




R est H ou un groupe alkyle ou hydroxyalkyte en C,— C*; R' est un groupe alkylftne, hydroxyalkylftne, 
alc^nyiftne, arylftne ou allcylarylftn substftud en Cj— C,,. ou oxyalkyldne substltud en Cr-C,; chaque R| 
est un groupe alkylftne, hydroxyallcylftne, alcdnylftne, arylftn ou alkylarylftn n Ci— C,,; chaque R 
Sff est un groupe allcyle ou hydroxyalkyle n C,— C*, — (R'O),— R", I groupement 
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-^R*)ii-4(C,HtO)JCHaCHaO)„l— <R')p— X, ou deux forment ensemW I groupement 

— (CHa)r— A^CHt),— , dans lequel A* est — O— ou — CHa— ; chaque eat un groupe alkyle ou 
hydroxyalkyle en C|— C4, — (R^),— ou deux R* forment ensemble le groupement *-(CH2),^'(CH2).—; 
^ R* est un groupe alkyldne ou hydroxyalkyl^e en C^— C,; R* est 

— CR, 

B 

o 

— R ou un mdlange de ceux-d; X est SOs", OSO^" ou COa"; j est ^al d 1 ou 0; ic est ^al i 1 ou 0; m a una 
valeur de 0 & 5; n est au moins ^al d 3; n et m sont des nombres teis que le groupement — <CH2CH20)„ — 
constltue au moins 85% en poids du groupement — ((CaHeO),„(CH2CH20)„]— ; p est ^al d 1, ou d 0 
seulement lorsque X est SOa"; q a une valeur de 1 d 100; r est dgal d 1 ou 2, s est 6gal ^louZetr + sest 
dgal d 3 ou 4; las nombres de u, de v et de w sont tela quil y alt au moins deux centres N*^ et au moins deux 
groupes X. 

14. Potymdre seion la revendication 13, dana lequel est 



20 



25 




R^est— CHsOKou 



CH, 

I 

-<:H2C<; 



R* est un groupe alkyi^e en Cj--C,; chaque R* et R* est un groupe mdthyle ou — (R«OL— H; R* est un 
dthyldne; X est SO3- ou OSO,-; j-est ^al ^ 1; k est nul; p est 6gal d 1; q a une valeur de 2 ft 40. 

15. Polymdre selon la revendication 14, dans lequel v et w sont diacun nuls et u a une valeur de 3 d 40. 

16. Polymdre selon la revendication 15, dans lequel m est nui et n est au moins dgal d 12. 

17. Polymdre selon la revendication 1, qui comprend des motife de fbrmulea VII, VIII et IX: 



(R^)- r if) 



VII _r 1 ' y 1 

• ^ (ft3)k-C{C3HgO)„(CH2CH20)„].(R3)p.xJ 



(i^)k-C(C3Hg0)JCH2CH2O)„]-(R^)p-xJ^ 



VIII 



IX 



dans leequelles R' est un groupe alkyldne, hydroxyalkyldne, alc^nyldne, cydoaikyldne, aryldne ou 
alkyiaiyMra en Cg— C,,* ou un groupement oxyalkyldne en C«— C, comportant de 2 d 20 motifs oxyallcyldne, 
d condWon^'auoine liaison O— N ne solt fdrmde; chaque R* est un groupe allcyle ou hydroxyallcyle en 
le groupement -<R»)„— {(CHeO)„(CHaCHrf)) JHR^p— X; chaque R* est un groupe 
elkyldne, hydroxyalkyi^e, alc6nyl^e, aryldne ou alicylaryldne en C,— Cia; R* est un groupe alkyldne ou 
hydroxyaikyldne en C,; R^ est H, 

-CR, 
I 

O 

— R ou un de leurs melanges, dans lesquels R est un groupe alkyle ou hydroxyallcyle en C,— C4; M' est un 
centre N*^ ou N; X est SO^^ ou OSOs*' ou CO,* ou un de leurs melanges avec H; d eat dgal ^ 1 lorsque M' 
est N"* et est nul lorsque M' est N; e est dgal k 2 lorsque est et est nul lorsque M' est N; k est dgal d 1 
ou 0; m a une vaieur de 0 d 5; n est au moins ^al d 3; m et n sont des n mbres tels que le groupement 
— <CHaCHaO)«— c nstitu au moins 86% en poids du groupement — ((C,HeO)„(CHjCH,0) J— ; p est 6gal k 
1 ; ou d 0 seulement lorsque X est SO,^ ou H; q a une valeur de 1 ^ 100: lea nombres de x, de y et d z s nt 
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tels QU'fl y ait au molns 10 grouped M', au moins deux centres N*^ et au m ins deux groupes X. 

18. Polymdre salon la revendlcation 17, dans lequel est un groupe alkyldn en C^— C,; chaque est 
un groupe mithyle ou — (R*0), — H; chaque R^ est un group alkyldne en Ci— C,; R^ est un groupe ethylene; 
X est SOa^ ou un melange de celui-cl avec H; k est nui; p est nul; q a une valeur de 2 d 40. 
5 19. Polynndre selon la revendlcation 18, dans lequel R^ est un groupe ^hyldne. 

20. Polymdre selon la revendlcation 19, dans lequel x 4- y z a une valeur de 10 d 42. 

21. Polymdre selon la revendlcation 20, dans lequel m est nul et n est au moins ^al h 12. 

22. Polymdre selon la revendlcation 1, qui comprend des motife de formules X et XI: 
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XI 



dans tesquelles R' est un groupe alkylo ou hydroxyalkyte en C,— C4, — (R^)q— R*, ou ie groupement 
_(Ra)^_j(C3H,0)„{CHaCHaO)nJ— (R*)p— X; chaque R* est un groupe alkyl^ne, hydroxyalkyldne, alcdnyldne, 
36 aryidne ou allcylerylAne en Ci— Cia; chaque R* est un groupe alkyle ou hydroxyalkyte en Ci— C4, 
— <R*0),— R«, ou deux R« forment ensennble Ie groupement (CH,),— A-^CHa).* dans lequel A est — O— ou 
^Ha— ; R^ est un groupe alkyldne ou hydroxyaikyidne en Ca; R* est H, 

— CR, 



— R ou un melange de ceux-d, oO R est un groupe alkyle ou hydroxyalkyte en Ci — C4; X est SO3', OSO,"" ou 
COa~ ou un m^ange de ceux-d avec H; k est 6gal ft 1 ou 0; m a une valeur de 0 d 5; n est au moins 4gal h 3; 
m et n sont des nombres tels que Ie groupement — (CHaCHaO)n — constitue au moins 85% en poids du 
43 groupement — {(CaHcO)n(CH2CH30)J — ; p est ^al jl1, ou est nul seulement lorsque X est SO9* ou H; q a 
une valeur de 1 d 100; r est 6gal d 1 ou 2, s est ^al ^1ou2etr + sest ^al d 3 ou 4; x est 6gai d 1 ou 0; y est 
4gal h 1 lorsque x est nui et d 0 lorsque x est 6gal d 1 ; les nombres de u et de v sont tels que le nombre de 
eentrae N**" soH au moins ^al & 2 et que te nombre de groupes X sott au molns 6gat d 2. 

23. Poiymdre selon la revendlcation 22, dans lequel R* est un groupe mdthyle ou — (R^OU-— H; R^ est un 
59 groups aikyt^ en Cr-C,; R^ est un groupe m^thyfe ou — (R^)q— H; R^ est un groupe Myldne; X est 

SOt' ou un m^ange de celul*d avec H; k est nul; p est nul; q a une valeur de 2 d 40. 

24. Polym4re selon la revendlcation 23, dans lequel v est nul et u a une valeur de 3 d 40. 
28. Poiymdre selon la revendlcation 24, dans lequel m est nul et n est au motns 6gal ^12. 
26. Composition dtorgente, qui comprend: 

59 (a) de 1 ft 75% en poids d'un tensioactrf d^rgent non ionique, ampholyte, zwitt^nonique ou 
cationique ou d'un melange de ceux-d; et 

(b) de 0,05 h 95% en poids d'un polymdre zwitt^rionique soluble dans I'eau ayant des propri^tds 
d'dlimination des salissures argileuses et d'antireddposition, qui comprend un squeiette de F)oiymdre, au 
moins deux groupes M et au moins un groupe L — ^X, oCi M est un groupe cationique fixd au squeiette ou 

60 falsant partie de ce squeiette et contient un centre chargd positivement; X est un groupe anionlque ou 
un melange de groupes anioniques et non ioniques; et L est un chains hydrophile reliant les groupes M et 
X ou reliant X au squeiette de polymdre; L contient aussi le groupement polyoxyalkyldne 
— {(R'OUCH,CHaO)„}— , dans lequel R' est un groupe alkyldne ou hydr xyaikyldne en C,— C4* m et n sont 
des nombres tels que le groupement — (CHaCHaOln* constitue au moins 50% en poids du groupement 

66 poly xyalkyl^e, et n est au moins ^at k 3. 
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27. Composition seJon la rev ndlcatton 26, qui comprend de 0,1 d 10% en poids des pofymdres 
zwitt6rioniqu68. 

28. Composition salon la revendication 27, qui compr nd d 1 3% en polda des polymdres 
zwitt^rioniques. 

29. Composition seion la revendication 28, dans taquelte le tenstoactif ddtergent est choisi dans le 
groupe constltud par les tensloactifs non ioniques, las tensioactifs anioniques ou teurs melanges. 

30. Composition salon la revendication 29, qui comprend en outre de 0 d 80% en poids d'un adjuvant 
de d^ergence. 

31. Composition selon la revendication 26, dans laquelle le squelette est choisi dans le groupe 
constltud par les polyurdthannes, les polyesters, les polydthers, les polyamides, tes polyimides, les 
polyacrylates, les polyacrylamides, les poly(dther8 vinyllques), les polyaikyidnes, les polyalkylaryldnes, les 
polyalkyidneHmines, les polyvinylamines, les polyallylamlnes et les poiydlallylamines, les 
polyvinylpyridines, les poiyaminotriazoles, les poly(alcool vinylique) et leurs m^anges. 

32. Composition selon la revendication 31, dans laquelle le rapport des groupes M aux groupes 
anioniques X est de 1:1 ^ 50:1. 

33. Composition selon la revendication 32, dans laquelle les motifs du polymdre contenant des 
groupes M et L— X constituent de 50 d 100% du polym^re. 

34. Composition selon la revendication 33, dans laquelle les nombres des groupes M et L— X sont 
chacun de 3 d 40. 

35. Composition selon la revendication 33, dans laquelle m et n sont des nombres tels que le 
groupement — <CH2CH20)„ — constitue au molns 85% en poids du groupement polyoxyalkyldne. 

36. Composition selon la revendication 35, dans laquelle m est nul et n est au moins ^al d 12. 

37. Composition selon la revendication 36, dans laquelle X est OSQ^* ou SO9*, ou un melange de ceux- 
d avec H. 



40 



